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! Metropolitan Watee and Sewerage Board. 



To the Honorable Senate and House of Bepresentativea of the Commonwealth 

of Massachusetts in General Court assembled. 

The Metropolitan Water and Sewerage Board, established under 
the provisions of chapter 168 of the Acts of the year 1901, has al- 
ready presented to your Honorable Body an abstract of the account 
of its doings, receipts, expenditures, disbursements, assets and lia- 
bilities for the fiscal year ending on November 30, 1911, and now, 
in accordance with the provisions of chapter 235 of the Acts of the 
year 1906, it presents a detailed statement of its doings for the 
calendar year ending on December 31, 1911, being its 

ELEVENTH ANNUAL REPORT 

made since the consolidation of the Metropolitan Water Board and 
the Board of Metropolitan Sewerage Commissioners on March 20, 
1901. 

L ORGANIZATION AND ADMINISTRATION. 

(1) BoABD, Officers and Employes. 

The term of ofBce of Henry P. Walcott, M.D., expired on March 
21, 1911, and he was reappointed for the three years next succeed- 
ing. The membership of the Board has consequently remained as 
in the preceding year: Henry H. Sprague, chairman, Henry P. Wal- 
cott, M.D., and James A. Bailey, Junior. William N. Davenport 
has continued as secretary and in charge of the auditing department. 
Alfred F. Bridgman has been the purchasing agent and Miss Alice 
G. Mason the bookkeeper. 

There are also employed in the administrative office a paymaster, 
an assistant in auditing, two general clerks, three stenographers and 
clerks, a tdephone operator, a messenger, and a janitor with two 
assistants, one of whom acts as watchman. 
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Such general conveyancing work and investigation of real estate 
titles in the different counties as has been called for during the 
year has been performed by George D. Bigelow and Miss Alline E. 
Marcy. 

The consulting engineers of the Board are Hiram F. Mills and 
Frederic P. Steams, who are called upon for services when matters 
arise which require such consideration. 

Dexter Brackett, Chief Engineer of the Water Works, has had 
supervision over the various departments of both construction and 
maintenance. William E. Foss has been Assistant to the Chief 
Engineer and has exercised a general charge over engineering work 
in all departments. The following have also acted under the direc- 
tion of the Chief Engineer: Elliot E. B. Allardice, Superintendent 
of the Wachusett Department ; Charles E. Haberstroh, Superintend- 
ent of the Sudbury and Cochituate Works and of the portion of 
the Weston Aqueduct above the Weston Reservoir; Samuel E. Kil- 
1am, Superintendent in charge of the Weston Reservoir and the re- 
maining portion of the Weston Aqueduct and of all reservoirs and 
pipe lines within the Metropolitan District; and Arthur E. O'lSTeil, 
Superintendent of the several pumping stations. 

There has been a slight decrease in the number of the engineering 
force during the past year. The average force employed on construc- 
tion and maintenance during the year has included, in addition to 
the Chief Engineer, 4 department superintendents, 2 division engi- 
neers, 8 assistant engineers, and 35 others in various engineering 
capacities and as sanitary inspectors, clerks, stenographers and mes- 
sengers, the total force numbering 50. The maximum engineering 
force employed at any one time during the year on both construc- 
tion and maintenance was 57. 

A maintenance force in addition to those engaged in engineering 
capacities, as above mentioned, numbering upon the average during 
the year 225, has been required at the pumping stations, upon reser- 
voirs, aqueducts, pipe lines, and upon minor construction work. At 
the end of the year this force numbered 219. 

William M. Brown, Chief Engineer of the Sewerage Works, has 
had charge of both construction and maintenance. He has been 
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assisted during the year by Frank I. Capen and Frederick D. Smith, 
Division Engineers, who have been in supervision of both construc- 
tion and maintenance departments of the North and South systems, 
by Henry T. Stiff, Division Engineer in charge of the office and 
drafting, by 1 assistant engineer and by 10 others employed in 
various engineering capacities and by two clerks and stenographers. 

The maximum engineering force employed at any one time during 
the year on construction and maintenance of Sewerage Works 
was 17. 

The regular maintenance force required in addition for the oper- 
ation of the pumping stations, the care and inspection of the sewers, 
and for other parts of the Sewerage Works, exclusive of the engi- 
neers and day-labor forces, has upon the average numbered 159. 

The whole regular force of the Sewerage Department at the end 
of the year numbered 178, of whom the Chief Engineer and 12 
assistants and draftsmen were engaged in general upon the works, 
and, of the remainder, 99 were employed upon the North System 
and 66 upon the South System. 

The day-labor forces under the supervision of the engineers and 
the immediate direction of the foremen have been employed during 
the year in connection with the extension of the East Boston pump- 
ing station and its equipment, and in the building of the locker and 
stable buildings at East Boston. 

The maximum number of men employed upon contracts and upon 
day-labor construction on the Sewerage Works during the year was 
for the week ending September 9, when the number amounted to 99. 

(2) Offices and Buildings. 

The offices of the Board and the secretary, and of the auditing 
and conveyancing departments, and the main engineering offices of 
both Water Works and Sewerage Works, are located in the buildings 
numbered 1 and 3 Ashburton Place, at the comer of Somerset Street, 
in Boston. 

The headquarters of the Wachusett Department of the Water 
Works are at the gate and power house at the Wachusett Dam, in 
Clinton. The branch office for the Sudbury Department is main- 
tained at South Framingham. Headquarters of the maintenance 
force of the Water Works for the northern part of the Metropolitan 
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District are maintained in the Glenwood pipe yard in Medford^ 
where there are offices, shops^ store-rooms and stables; and the main- 
tenance force for the southern part of the District has headquarters 
in like buildings at the Chestnut Hill Reservoir. 

Branch headquarters of the maintenance and repair forces of the 
Sewerage Works are maintained for the North Metropolitan System 
at the stable and locker building at East Boston and at the Deer 
Island '■ pumping station, and for the South Metropolitan System at 
the Ward Street pumping station and at the storage yard at Hough's 
Neck. 

11. METROPOLITAN WATER DISTRICT. 

The Metropolitan Water District now comprises the cities of Bos- 
ton (including by annexation the former town of Hyde Park), Chel- 
sea, Everett, Maiden, Medford, Melrose, Newton, Quincy and Som- 
erville, and the towns of Arlington, Belmont, Lexington, Milton, 
Nahant, Revere, Stoneham, Swampscott, Watertown and Winthrop, 
— in all 9 cities and 10 towns. The District has an area of 174.8 
square miles, no additional municipalities having been admitted into 
the District during the year. Its population, according to the 
United States Census taken for April 1, 1910, was 1,070,256. The 
population of the District on July 1, 1911, the date upon which 
calculations for the Water Works are based was estimated as 
1,101,930. 

The city of Newton and the town of Hyde Park, though belong- 
ing to the District, did not take water from Metropolitan sources 
during the year 1911, but the section formerly constituting the town 
of Hyde Park will be furnished with water during the year 1912. 

ni. METROPOLITAN WATER WORKS — CONSTRUCTION. 

The total amount expended for the construction and acquisition 
of the Metropolitan Water Works since the passage of the Metropol- 
itan Water Act in the year 1895 has been $41,932,^50.44. 

The total amount expended during the calendar year on account 
of the construction and acquisition of works has been $385,920.88. 
There has been expended on account of the Wachusett power plant 
the sum of $112,564.42; for the improvement of the Wachusett 
watershed, the sum of $4,505.95; in the laying of the new 60-inch 
main for bringing the supply of water from the Weston Aqueduct 
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into the Metropolitan District, the further sum of $70,589.92 ; for 
the reinforcement of the supply of East Boston, the further sum of 
$19,564.92 ; on account of the new pumping engine which has been 
installed at Chestnut Hill pumping station for the use of the south- 
em high-service district, $60,874,71 ; in the laying of a new main to 
Hyde Park and on account of the construction of a new pumping 
station, the sum of $107,824.97; and for other minor works, engi- 
neering and administration expenses, the remaining sum of $9,- 
995.99. 

(1) Wachusett Poweb Plant. 

The machinery for utilizing the fall of the water at the Wachu- 
sett Dam for the development of power has been installed during 
the past year in the large gate and power house erected at the foot 
of the dam. In accordance with the contracts which had been made 
in the preceding year four large hydraulic turbines with four elec- 
tric generators have been introduced, each turbine being guaranteed 
to develop 1,200 horse power with an average efficiency a little ex- 
ceeding 80 per cent. The machinery is provided with an adequate 
equipment. of valves, governors, switchboard, recording instruments 
and other necessary apparatus for the development and transmission 
of power. 

The water for supplying the turbines is introduced through verti- 
cal chambers and wells originally constructed in the dam, through 
which it falls to a depth of about 111 feet below the line of high 
water in the reservoir, and is thence conveyed in pipes to the tur- 
bines from which it is afterward discharged into the Wachusett 
Aqueduct. 

The power generated is conveyed from the power house by under- 
ground cable for a distance of 815 feet to a point near the Central 
Massachusetts Eailroad, where a building, 20 feet long and 14 feet 
wide, has been erected to contain the necessary apparatus for the pro- 
tection of the power house and its machinery against lightning cur- 
rents, and whence the power is transmitted by an overhead pole line 
for about 600 feet to a connection with the line of the Connecticut 
River Transmission Company. At this connection the electric 
energy developed is delivered to the Transmission Company in ac- 
cordance with a five-year contract made with the Company in the 
preceding year. 
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It is anticipated that a total, equivalent to an average of about 
2,500 horse power, will be delivered to the Company, but the amount 
will necessarily vary according to the quantity of water required 
to be introduced into the Wachusett Aqueduct for the supply of the 
Metropolitan District, and according to the necessity of conserving 
the Wachusett water supply and utilizing the other sources of sup- 
ply from which water is drawn for the District. 

The work was completed so that the Board was able to begin to 
furnish power to the Connecticut River Transmission Company on 
August 10, 1911. 

(2) Improvement of the Watebsheds. 

For the better protection of the waters of the Wachusett Reser- 
voir the Board has acquired during the year several parcels of land 
containing in all 125.5 acres and situated in the towns of West 
Boylston and Sterling. The lands acquired lie on both sides of 
Waushacum Brook which runs from Waushacum Pond to the reser- 
voir and is one of the principal feeders of the reservoir. They are 
generally of a swampy nature, in unsatisfactory condition, and 
would if occupied by dwellings afford a particular menace to the 
water supply. 

Two other tracts having an area of about five acres, situated in 
Boylston on the margin of the Wachusett Reservoir, were acquired 
by exchange. 

About one and a half acres in the town of Framingham were 
acquired for the protection of Framingham Reservoir No. 2, as 
their situation upon the shores of the reservoir and near the thickly 
settled portions of the town offered particular inducement to pur- 
chasers for building purposes. 

A further small parcel in Natick of about one-fifth of an acre was 
acquired and added to the margin about Lake Cochituate where the 
shore was exposed. 

(3) Distribution System. 
(a) Additional Weston Aqueduct Supply Main. 

During the last year a section about 2,700 feet long of the addi- 
tional supply main which is to connect the terminus of the Weston 
Aqueduct with the Chestnut Hill Reservoir, has been completed, 



WESTON AQUEDUCT SUPPLY MA1N-60-inch Cast-ibon Pipe connected by 
Valve with bo-inch Concrete-covered Steel Pipe at entrance to 
Newton Tunnel 
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so that now, of the entire length of about 34,650 feet, all the lower 
portion of the line for a distance of about 20,260 feet, ending with 
the mains near the Chestnut Hill Reservoir, has been constructed. 

The most important part of the work accomplished during the 
past year was in connection with the tunnel which extends for a dis- 
tance of a little more than 2,000 feet through a hill in the north- 
easterly part of the city of Newton. The rock excavation for the 
tunnel had been made in the preceding year, but there remained 
principally to be performed the concreting of the excavation for the 
making of the 76-inch tunnel and the making of connections at each 
end of the tunnel with the 60-inch iron pipes by lengths of about 
180 feet of 80-inch steel pipes. The tunnel has been constructed 
of sufficient size to be available for another supply line in the 
future. 

The portion of the main line completed was put into service of 
the water supply on November 4, 1911. 

(fe) New Supply Mam for East Boston. 

The laying of the 36-inch pipe in the tunnel under Chelsea Creek, 
which had been built in the previous year in order to make a further 
connection between East Boston and the Metropolitan Main in Chel- 
sea, was completed, and the spaces between the pipes and the brick 
lining of the tunnel were filled with cement concrete. The new 
line was put into service on February 17, 1911, and a much-needed 
protection was afforded to the East Boston section in case trouble 
should arise with the two old mains, upon which its supply de- 
pended. 

(c) New Pumping Engine at Chestnut Hill. 

The new pumping engine for the southern high service has been 
fully installed in the Chestnut Hill pumping station and was placed 
in service on March 27, 1911, but the final test has not yet been 
made. It is capable of pumping 40,000,000 gallons per day with 
a lift of 130 feet. 

{d) Supply of Water to Hyde Parle. 
Although the town of Hyde Park was included in the Metropoli- 
tan Water District it had hitherto depended upon its own sources 
of supply and had not been furnished with water from the Metro- 
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politan Works. On March 28, 1911, however, it called upon the 
Board to furnish it with a water supply, which the town was entitled 
.to receive upon its application under the Metropolitan Water Act. 
An appropriation of $212,000 for the necessary expenses of extend- 
ing the system to that town was subsequently made by the Legisla- 
ture and the work of construction was immediately begun. 

A line of 24-inch pipe has been laid from a connection with the 
main line at Forest Hills in Roxbury to a point in Hyde Park near 
the boundary line, a distance of 10,200 feet, and from this point a 
further 20-inch line has been laid for a distance of 6,700 feet to 
make connection with the Hyde Park system in the central part of 
the town. Both these lines had been completed so as to be ready 
to furnish a supply to Hyde Park at the beginning of the year. The 
water which is thus supplied will be furnished at a pressure less 
than that which is desirable for the higher sections, and the pro- 
posed extension includes the erection of a pumping station near the 
boundary line at the junction of the two new mains. The necessary 
land has been purchased, extending from Hyde Park Avenue to the 
railroad, where a switch track will be laid for the delivery of coal 
to the station. Work has been begun upon foundations of the struc- 
ture, and a contract has been made for two pumping engines, each 
having a capacity for pumping 3,000,000 gallons in 24 hours. 

A 20-inch pipe line has also been laid, about 3,000 feet long, from 
the pumping station to connect with a main of the city of Boston in 
West Roxbury, by which water can be pumped from this station to 
supply the higher portions not only of Hyde Park, which has now 
become a part of the city of Boston, but also of West Roxbury and 
Milton. 

It is expected that the pumping station will be completed and 
equipped and put into operation before the end of the year. 

(4) AOQITISITION OF LA17DS AND SETTLEMENTS FOE DAMAGES. 

The Board has acquired by purchase during the past year addi- 
tional lands in fee amounting to 133.472 acres and has acquired by 
taking, easements in 0.383 of an acre. The total acquisitions of land 
in fee and in easement have thus amounted to 133.855 acres. 

Of the lands acquired, three tracts containing 80.788 acres in 
West Boylston and Sterling, were situated on Waushacum Pond and 
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Brook; one tract containing 44.75 acres was situated on French 
Brook in Boylston; two tracts situated partly in Hyde Park and 
partly in Boston, containing 1.421 acres in fee and easements in 
another parcel of 0.383 of an acre, were acquired in order to provide 
for the laying of a pipe line, and for the erection of a pumping sta- 
tion for the Southern High Service ; a parcel of land containing 0.21 
of an acre in Natick was situated on the margin of Lake Cochituate ; 
and a parcel containing 1.433 acres in Framingham was on Framing- 
ham Reservoir No. 2. Two remaining tracts in Boylston having an 
area of 4.88 acres were acquired by exchange. 

The Board has conveyed away in exchange a small parcel of land 
in Boylston, containing 0.32 of an acre, and has granted to the 
Worcester County Commissioners the right to use, subject to revo- 
cation, 22 acres of land on Pleasant Street in West Boylston for for- 
estry and agricultural purposes in connection with the Worcester 
County Training School. 

The settlements made during the year on account of land both 
purchased and taken have numbered 9. The total amount paid in 
settlements was $12,229.03. All of these settlements were effected 
by voluntary agreement. 

There have been 5 takings of land in fee, including a total of 
54.219 acres, all of which were of parcels to which title by deed had 
previously been acquired, and there was made an additional taking 
of easements and rights in 0.383 of an acre which had not been 
previously acquired. Takings of temporary rights of way and 
occupancy of lands in Newton, in all of 3.569 acres, were made for 
the purpose of constructing a tunnel in connection with the Weston 
Aqueduct Supply Mains. 

The following is a list of the takings made during the year for 
the Water Works : — 
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MetropoUlan 



No. 



LOCAXIOM AMD DBCBDTlOir. 



PuzpoM of Taldnc. 



137 



138 



139 



140 



141 



142 



West Boykton and CtiBtoii, — Laurel 
Street in Weet Boyleton. on 
West Beriin road, Clintmi. 
fee in 9.346 



H<4den,— TJeteemill Mpperty. Area, 
fee in 42.12 



Newton, — Additional rights of way 
and to oocupy in extension of same 
richts taken May 12, 1910, relating 
to lands near Commonwealth and 
Grant aTenues and Ward Street.. 
Area, right to oocupy, 2.99 aeres, 
rights of way in 0.579 acre. 

Hyde Park, — Hyde Park Avenue 
and easements in railroad looation 
and liansur Street and Grew Av- 
enue. Area, fee in 1.276 acres, ease 
ments in 0.128 acre. 



Boston (West Roxbury), — Parcel 
adjoining location of New York, 
New Haven A Hartford R.R. Co.. 
westerly from Hyde Park Avenue 
and easements in Mansur and 
Burley streets. Area, fee in 0.145 
acre, easements in 0.266 acre. 



Fn unin gham^ — Between 
Street and location of 
Albany R.R. Co. 
1.433 



Fountain 
fee in 



Anna E. RusstiH, Lu- 
einda £. Laridn. 



Abel C. Haynes. 



John Ward and heirs 
of Geoife K. Ward, 
heirs of FranoiB Pet- 
tee, Nehemiah W. 
Rice H al., Caroline 
R. Braman, Charles 
G. 



Eva M. NesBon, Cari 
Stohn and ease- 
ments in location of 
New York, New 
Haven ft Hartford 
R.R. and private 
lys. 



Eva M. NesBon and 
easements in private 
ways. 



Bridget McLaughlin 
and Mary GaUagher. 



ini. 

May 20. 



May 20. 



Oepta 1. 



Sept. 9. 



Sept. 9. 



Nov. 24. 



Improvement of Waehu- 



LnprovemMkt of Waehu- 



Weston Aqueduct simply 



Southern 
pqw lines. 



Southern 
pipe lines. 



Framingham 
No. 2. 



IV. WATER WORKS — MAINTENANCE. 

(1) QPEBATION OP WqRKS. 

The maintenance and operation of the Metropolitan Water Works 
during the past calendar year has required the expenditure of $362,- 
819.46. 

(2) Storage Resebvoibs. 

The following reservoirs are maintained for the collection and 
storage of water in the various watersheds which serve as sources of 
supply for distribution to the different municipalities in the Dis- 
trict: — 
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C^paetty in Qftnons. 

Cochituate watershed: — 

Lake Cochituate, indading Dudley Pond, .... 2,328,300,000 

Sudbury watershed : — 

Sudbury Reservoir, 7,253,500,000 

Framingham Reservoir No. 1, 287,500,000 

Framingham Reservoir No. 2, 529,900,000 

Framingham Reservoir No. 3, 1^80,000,000 

Ashland Reservoir, 1,416,400,000 

Hopkinton Reservoir, 1,520,900,000 

Whitehall Reservoir, 1,256,900,000 

Farm Pond, 167,500,000 

Wachusett watershed : — 

Wachusett Reservoir, 64,968,000,000 

Total, 80,908,900,000 

The various reservoirs are capable of holding in storage 80,908,- 
900,000 gallons, but their full capacity was not reached during the 
year. At the beginning of the year the total quantity in storage 
was 59,327,000,000 gallons. The maximum quantity in storage was 
reached on May 2, when there were contained 67,953,900,000 gal- 
lons, a quantity less than that in any preceding year since the 
Wachusett Reservoir was first filled. The quantity decreased until 
October 18, when there were 55,503,900,000 gallons. During the 
latter part of the year there was a gain in storage so that on Janu- 
ary 1, 1912, the reservoirs contained 69,980,000,000 gallons, or 
somewhat more than the quantity held at the beginning of the year. 

At the Wachusett Reservoir high-water mark was not reached, 
the highest elevation of water at any time being on June 10, when 
the elevation was 387.41 feet, or 7.6 feet below the high-water mark 
of the reservoir. At the end of the year, however, the reservoir 
was nearly 3 feet higher than at the beginning. 

Little work has been required upon the margins of the Wachusett 
Reservoir, but the carrying of materials and machinery in connec- 
tion with the installation of the power plant at the Wachusett Dam 
has so worn the roadways that considerable repairs have been re- 
quired. The work has been done in conjunction with the authorities 
of the town of Clinton and the various ways have been restored to 
good condition. 

A small concrete building has been erected on the grounds below 



12 METROPOLITAN WATER [Pub. Doc. 

the WachuFiett Dam for use as a parage and for a fltorehoufle for 
tools used in the care of the grounds. 

The Sudbury Reservoir, which receives the supply from the Wa- 
chusett Reservoir, and Framingham Reservoir No. 3, into which a 
portion of the Sudbury waters is discharged, were kept full or nearly 
full during the year in order to facilitate the furnishing of the supply 
to the Metropolitan District. 

On account of the desire to utilize so far as practicable during 
the past year the waters of the Ashland, Hopkinton and Whitehall 
reservoirs, as well as those of Framingham Reservoir No. 2, these 
reservoirs have been drawn upon for considerable periods for the 
Metropolitan supply. 

No water has been drawn from Framingham Reservoir No. 1 or 
from Farm Pond for Metropolitan uses, although the town of Fram- 
ingham has obtained the larger part of its supply from filter gal- 
leries located on the shores of Farm Pond. 

Lake Cochituate was drawn upon during the larger portion of the 
year for the supply of the Metropolitan District. Some further land 
has been acquired for increasing the margin about the lake, and a 
low, shallow area on the shore has been filled. The general improve- 
ment by which the surface drainage from the village of Cochituate 
is diverted into Bannister's Brook and the Sudbury River has been 
completed. 

(3) Aqueducts. 

The Wachusett Aqueduct, through which is carried the water from 
the Wachusett Reservoir into the Sudbury Reservoir, was in oper- 
ation a total of 198 days in the year. An average of 65,580,000 
gallons per day for the entire year was drawn from the reservoir, 
which was less than two-thirds of the quantity drawn in the preced- 
ing year, on account of the greater utilization of the other sources 
of supply. 

The Sudbury Aqueduct was in constant use during the year and 
discharged into the Chestnut Hill Reservoir 70,560,000 gallons per 
day, 47,768,000 gallons being drawn from the Sudbury Reservoir 
through Framingham Reservoir No. 3, and 22,792,000 gallons from 
Framingham Reservoir No. 2. 

The Cochituate Aqueduct was in operation for 210 days during 
the year and the quantity drawn was equivalent to a daily average 
of 9,522,000 gallons for the entire year. 
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With the exception of 1^ hours on a single day the Weston Aque- 
duct was in continuous service and there was an average daily flow 
of 29^839,000 gallons for the year. 

It therefore appears that a greater use has been made during the 
past year of the waters of both Framingham Reservoir No. 2 and 
the contributing reservoirs in the southern part of the Sudbury 
watershed, and also of the waters of Lake Cochituate which, on 
account of the works in progress, were not utilized at all for the 
Metropolitan District in the preceding year. 

(4) Distributing Reservoirs. 

The various distributing reservoirs and standpipes have been kept 
substantially full during the year not only as a protection and relief 
in case of accident and emergency, but also in order to secure a 
proper distribution of the water through the District. 

Their respective locations in the different parts of the Metropol- 
itan District and their capacities are as follows : — 

Capacity in Qallons. 

Spot Pond, Stoneham and Medf ord, 1,791,700,000 

Chestnut Hill Reservoir, Brighton district of Boston, . . 300,000,000 

Weston Reservoir, Weston, 200,000,000 

Fells Reservoir, Stoneham, 41,400,000 

Mystic Reservoir, Medf ord, . . . . . . . 26,200,000 

Waban Hill Reservoir, Newton, 13,500,000 

Forbes Hill Reservoir, Quincy, 5,100,000 

Bear Hill Reservoir, Stoneham, 2,450,000 

Arlington Standpipe, Arlington, 550,000 

Forbes Hill Standpipe, Quincy, 330,000 

Total, . . . 2,381,!230,000 

(6) Pumping Stations. 

Of all the water supplied to the various municipalities of the Met- 
ropolitan District 73 per cent., or nearly three-quarters, is brought 
to Chestnut Hill and pumped from the Chestnut Hill pumping sta- 
tions. The remaining 27 per cent, is delivered by gravity into the 
large mains of the District. Some of the higher portions of the 
District are supplied by a second pumping from the Spot Pond, 
Arlington and West Roxbury stations. 
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The average quantity pumped per day during the year at the 
Chestnut Hill stations was 80,435,000 gallons, at the Spot Pond 
station 7,590,000 gallons, at the Arlington station 835,000 gallons, 
and at the West Boxbury station 690,000 gallons, a total of 89,550,- 
000 gallons a day being upon the average pumped at all the sta- 
tions. 

The following are the several pumping stations: — 



Number 

of 
Enginee. 



Contraot 

Capacity per 

Day 

(GaUona). 



Lift (Feet). 



Chestnut mil High-eervioe Station, 
Chestnut mil Low-senrioe Station, 
Chestnut mil Low seivi ce Station, 
Spot Pond Station. . 
Arlington Station, 
West Roxbuiy Station, 



4 

8 
1 
2 
2 
3 



M,000.000 

106.000.000 

40.000.000 

30.000,000 

3.000.000 

3.750.000 



138 
60 
130 
125 
200 
140 



The total cost of operating all of the stations during the year was 
$97,196.68, or $2.97 per million gallons pumped, which is a slight 
decrease from the cost of the preceding year. Of the total cost, 
$58,596.44 was expended for labor and $83,197.54 for fuel. 

The total amount of coal purchased during the year was 10,034.88 
gross tons, of which 7,277.16 tons were bituminous, 100.93 tons 
anthracite, 2,107.10 tons buckwheat anthracite and 649.69 tons an- 
thracite screenings. The average cost of bituminous coal delivered 
in the bins at the various stations varied from $3.90 to $4.46; the 
average cost of anthracite coal was $5.17; the cost of buckwheat 
varied from $2.69 to $4.37, and that of anthracite screenings from 
$2.50 to $2.72. 

A change was made in the requirements of the contracts for the 
purchase of bituminous coal by which the number of heat units re- 
quired was increased and the allowable percentage of ash was de- 
creased. An improvement in the quality of the coal furnished 
resulted. The contracts for furnishing coal continue to provide that 
a deduction shall be made when the coal falls below the requirements 
and at the same time the price is increased if it is found superior to 
the requirements. 

A new pumping engine for the high service, which is located in the 
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low-service pumping station, has been in operation the latter part of 
the year. 

(6) Pipe Lines. 

The total length of the pipe lines owned and operated by the Board 
is 101.58 miles, the length of 4.56 miles having been added during 
the year. The Metropolitan mains are connected with local mains 
by which the water is distributed to the various municipalities of the 
District, and these local mains of 4 inches and more in diameter 
have a total length of 1,569.92 miles. 

During the year the abolishment of the grade crossing of the 
Fitchburg Railroad at Webster Avenue in the city of Somerville 
made necessary a change in the main 48-inch pipe line which had 
been laid through Webster Avenue. It was necessary to raise a length 
of about 983 feet, and the line for this distance has been carried over 
the railroad on a permanent steel bridge. The pipes were raised 
about 17 feet at the railroad crossing. The work was performed in 
connection with the Boston & Maine Railroad, the more difficult 
parts of the work being performed directly by the Board. The entire 
cost of the work, including both the portion done by the Board and 
that done by the Railroad, was $15,616.42. For its expenditure the 
Board was reimbursed by the parties charged with the expense of the 
improvement. 

The construction of a larger channel for Stony Brook at Morton 
Street in West Roxbury by the City of Boston compelled the building 
of piers for the support of the 36-inch water main which crosses the 
channel at this point. 

^o serious break in any of the pipe lines occurred during the past 
year, but there were 43 leaks of a minor character which have re- 
quired repairing. Of these leaks 36 were due to defective joints, 
some at wooden joints but the larger part at leaded joints. 

(7) Clinton Sewera^ge Works. 

The Clinton pumping station was in operation during the entire 
year, and though there was a considerable extension of the sewerage 
system in the town, the average quantity of sewage daily pumped to 
the filter-beds was 829,000 gallons, the same as last year. The total 
cost of pumping the sewage was $3,014.85, or $9.97 per million 
gallons pumped. 
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There has been an improvement in the efficiency of the filter-beds, 
effected by the recent constmction of additional nnderdrains and the 
placing of distribntors on the beds in order to secnre a nnif orm dis- 
tribntion of th^ sewage, and the results show a decided improvement 
in the effluent 

The cost of maintaining the filter-beds was $3,797.52, or $12.63 per 
million gallons treated. The increase of the cost was due to the re- 
quired increase in the rates paid to laborers. 

(8) Protection op the Wateb Supply. 

(a) Diversion of Surface Drainage from Lake Cochituate. 

The works which have been in progress of construction for the 
diversion of the surface drainage which had found its way into Lake 
Cochituate were completed early in the year, and the drainage is now 
carried to Bannister's Brook from which it flows into the Sudbury 
Biver. The work involved the building of an open channel of 5,876 
feet, a channel covered with concrete for 3,454 feet, and the laying 
of 1,491.5 feet of 24-inch, 18-inoh and 12-inch pipe. The total cost 
of the work was $34,558.02 and was charged to the appropriation for 
maintenance. 

(6) Improvement of the Wachusett Watershed. 

In addition to the acquisition of low lands situated upon Wausha- 
cum Brook, through which the waters of Waushacum ponds are car- 
ried into the Wachusett Reservoir, for the protection of the water 
supply the brook itself has been straightened, deepened and widened, 
and generally improved on both sides. 

(e) Pegan BrooJc Filtration Works. 

The Pegan Brook pumping station, at which is pumped the sur- 
face drainage of the thickly settled portion of the town of Natick 
upon filter-beds on the margin of Lake Cochituate, was in operation 
193 days during the year, and a daily average of 605,310 gallons 
was pumped. The cost of operating the pumping station and filter- 
beds was $2,731.18, a cost i)er million gallons filtered of $12.36. 
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(d) Marlborough Brook FiUer-heds. 

The Marlborough Brook filter-beds, which have been oonstructed 
near the mouth of the Marlborough Brook as it enters the Sudbury 
River, are 24 in number, 16 of them being artificial beds and 8 
natural beds, and they have an area of 14 acres. These beds have 
been sufficient to care for the entire flow of the brook, which receives 
the surface water from thickly settled portions of the city of Marl- 
borough. 

(e) Sterling Filter-beds. 

The filter-beds constructed on the brook which flows through the 
central jwrtion of the town of Sterling and into Waushacum Pond, 
and the smaller filter-beds at Sterling Junction, which were built to 
intercept the sewage of the summer cottages and to prevent the pol- 
lution of Waushacum Pond, have been successfully operated and 
their care has involved but little expenditure. 

(/) Drainage Ditches. 

No additions have been made to the ditches which have been kept 
in operation in order to provide a quick drainage of several of the 
larger swamps on the watersheds and to prevent the discoloration and 
deterioration of the water flowing from them, but the existing ditches 
have required considerable repairs and oversight during the year. 

(g) Sanitary Inspection and Policing. 

A constant inspection is made of all the watersheds which con- 
tribute to the supply of water to the Metropolitan District so as to 
prevent the existence of sources of pollution. All premises which 
seem to be subject to conditions which might be injurious are kept 
under surveillance and it is sought to remedy the troubles which are 
found to exist. In many cases remedies are effected by removing 
the cause of the pollution, by causing connections to be made with the 
sewers, by the building of cesspools and otherwise. There are other 
cases where complete remedies are more difficult and where tem- 
porary arrangements have to be made until more comprehensive 
measures can be adopted. At the end of the year the premises are 
reported as " unsatisfactory ", unless effective means have been taken 
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to secure the prevention of pollution^ or if the premises continue a 
menace which will require continued attention. 

The great industrial development of sections of Framingham dur- 
ing the past year has caused the erection of many buildings on tracts 
where the disposal of the sewage by cesspools is difficult, and an ex- 
tension of the local sewerage system is urgently called for in prevent- 
ing a future pollution of the water supply. 

Examination has been made of 1,515 premises on the Wachusett 
watershed and of 7,235 premises on the Sudbury and Cochituate 
watersheds, and reports have been made thereon with reference to 
cesspools, privy, sink and bam drainage, manufacturing wastes and 
sewer connections. At the end of the year it was reported that 66 of 
the premises in the Wachusett watershed and 113 premises in the 
Sudbury and Cochituate watersheds were regarded as unsatisfactory, 
that is, that trouble might possibly arise under unfavorable circum- 
stances and that they required further attention. 

A comparison of the tables which are furnished in the report of the 
Chief Engineer with those of past years would indicate that there 
has been a gradual improvement in the sanitary condition of the 
watersheds. 

There were 9 cases of typhoid fever reported from the Wachusett 
watershed and 33 cases on the Sudbury and Cochituate watersheds. 
In all these cases precautions were taken to prevent the spread of the 
disease and the pollution of the water supply, and no trouble was ex- 
perienced from them. 

The sanitary inspection has been performed by William W. Locke, 
C.E., with two assistants, but other employes of the Board have been 
called upon at various times during the year to inspect conditions 
in different parts of the watersheds and also for the more general 
protection of the property of the Commonwealth. 

(h) Laboratory Ea>aminations. 
Chemical examinations are made at monthly or more frequent 
periods by the State Board of Health of the waters in various storage 
reservoirs at different depths and places and of the water discharged 
from the pipes in various parts of the Metropolitan District, and 
report is made to the Metropolitan Board relative to the amounts not 
only of nitrogen and other substances but turbidity, sediment and 
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color. More frequent examinations of the water taken from the 
various sources are made at the laboratory of the Metropolitan Board 
to ascertain the numbers and character of microscopical organisms 
contained in the various waters. The results are used both for deter- 
mining the sources from which water shall be drawn from time to 
time for consimiption and for ^e purpose of taking such measures as 
may be possible to remedy the troubles found to exist. During the 
past year 897 chemical examinations were made by the State Board 
and 2,465 microscopical and 1,174 bacterial examinations were made 
by the Metropolitan Board. 

(9) Quality of the Watj:e. 

The water supplied to the Metropolitan District has generally been 
of good quality and very few complaints have been received from 
water takers. Owing to the fact that a larger quantity than usual 
has been drawn from the Sudbury and Cochituate sources the water 
has had a higher color than in some previous years. The growths of 
microscopical organisms and bacteria have been less and not of suf- 
ficient extent to cause objectionable tastes and odors in the water as 
drawn from the pipes throughout the District. 

(10) FOBESTKY AND MoTH SUPPRESSION. 

It has been the policy of the Board to protect the waters of the 
Wachusett Reservoir by surrounding the shores by an adequate mar- 
gin at least of wooded growth. In addition to the 1,800 acres already 
wooded, out of a total of about 4,500 acres originally acquired, 1,350 
acres have been planted by the Board, principally with pines and 
arbor vitae seedlings. There remain about 520 acres which it is 
proposed to plant. During the past year, however, only about 30 
acres have been newly forested, largely owing to the fact that the 
older nurseries have ceased to yield proper seedlings on account of 
exhaustion. It has been necessary to replant with new seedlings 
about 12.6 acres on which the trees had been destroyed by fire. The 
undesirable trees and brush have also been cut out on 55 acres of the 
land which had been previouedy planted with pines, and considerable 
thinning out of the growth has been made on a like number of acres 
covered with a growth of older trees. 

The Flagg nursery on the south side of the reservoir has been 
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abandoned and the land planted with white pines. There still re- 
mains a small number of arbor vitae seedlings in the Lamson nursery 
on the north side of the reservoir, although the larger part of the 
tract has also been covered with pines. 

The new nursery which has been started in Oakdale now contains 
more than 50,000 white pine seedlings. 

During the past year there have been, owing to the prevailing 
drought, several serious fires upon the lands of the Commonwealth in 
the custody of the Board. As many as 21 fires were reported upon 
the Wachusett watershed, and an area of more than 230 acres was 
burned over. These fires were particularly destructive to the small 
pine trees which had been planted and had attained a considerable 
growth. The damage occasioned was estimated at nearly $4,000, 
and more than three-fourths of this amount was collected from the 
railroad companies which were found liable for the larger part of the 
fires. There were 7 fires on lands surrounding the Sudbury Works 
and about 45 acres were burned over, but the loss occasioned was 
not so great 

The forest growth has suffered severely from the ravages of the 
gypsy and brown-tail moths and the elm-leaf beetle and pine-tree 
weevil, and the sum of $7,062.21 has been expended for the protec- 
tion of the various lands under the custody of the Board. The region 
about Spot Pond has been the most infested, although the injuries 
have not exceeded those of past years. Much work has been called 
for in the vicinity of the Weston Reservoir and along the Sudbury 
and Wachusett aqueducts and about the Wachusett Reservoir. It 
has been deemed advisable to expend a considerable sum for the 
purchase of a large and efficient power sprayer, which has been effec- 
tively used especially in the region about Spot Pond and the Chest- 
nut Hill and Weston Reservoirs. 

It has been the endeavor to attend to the regions most infested by 
the moths and especially those places where the adjoining properties 
are cared for by their owners. It is impossible to extend the work 
of suppressing the moths to the more remote and extensive wood- 
lands without calling for large appropriations. A good deal has been 
accomplished in the destruction of the gypsy moths, but the work of 
protection against the brown-tail moths has been unsatisfactory on 
account of the distances which they fly. 
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The pine-tree weevil has infested the lands about the Sudbury and 
Wachusett reservoirs, and much work has been done in cutting off 
and burning the shoots of the young pines which have been found 
infested. There seems to have been less injury done than during the 
previous year. The chestnut bark disease was discovered in the 
latter part of the year in the chestnut trees near the Wachusett Dam 
and the disease seems to have extended through many of the towns 
upon the Wachusett and Sudbury watersheds. Many trees have 
already been destroyed and it would seem that all of the chestnut 
trees would have to be sacrificed. 

(11) Electbolysis. 

There has been no substantial change taking place in relation to 
the injury which is occasioned to the pipe lines through the passage 
of currents of electricity. The various means which have been 
adopted, particularly the installation of wooden insulating joints on 
the pipe lines, to overcome or to check the troubles arising have cer- 
tainly checked the injurious action at the points which have been 
most exposed. There have been noticeable increases in the electric 
currents in places where the new power stations have been put in 
operation near the pipe lines. 

V. WATER WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, disbursements, assets and 
liabilities of the Board for the State fiscal year, beginning with De- 
cember 1, 1910, and ending with November 30, 1911, was, in ac- 
cordance with the requirements of chapter 235 of the Acts of the 
year 1906, presented to the General Court in January last, and a 
copy of this financial abstract is printed as Appendix No. 5. 

The more detailed statement of its doings required by said chap- 
ter for the calendar year 1911 in relation to the Metropolitan Water 
Works, is herewith presented. 

The Metropolitan Water Loans authorized for the construction 
and acquisition of works have amounted to $42,090,000. To this 
sum are added the proceeds from the sale of property by the Board, 
and these amounted on January 1, 1912, to $298,856.71. The 
total amount, therefore, which the Board has been authorized to 
expend is $42,388,856.71. The amount of expenditures approved 
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by the Board for payment out of the Metropolitan Water Loan Fund 
was, for the year 1911, $386,920.88, and the total amount so ap- 
proved for payment since the beginning of the work up to January 
1, 1912, has been $41,932,850.44. There was accordingly a balance 
remaining at the beginning of the year 1912 amounting to $456,- 
006.27. 

The Treasurer of the Commonwealth has issued from time to time, 
on the request of the Board, bonds to the amount of $41,738,000. 
These bonds were issued for terms of thirty-nine and one-half and 
forty years from the date of issue, and bear interest at the rate of 
3 per cent, and 3% per cent, per annum. The sinking fund estab- 
lished for the payment of the bonds at maturity amounted on Janu- 
ary 1, 1912, to $8,953,437.44. 

The increase in the debt, during the calendar year, as represented 
by the Metropolitan Water Loans outstanding, was $340,000. The 
increase of the sinking fund for the payment of the debt at maturity 
was during the same period, $863,534.53. There has been, there- 
fore, a decrease of the net debt during the calendar year amounting 
to $523,534.53. 

The amount approved by the Board for the maintenance and op- 
eration of the Water Works for the year 1911 which was paid out of 
the annual assessments, was $362,819.46. 

The assessments for the year 1911 for the payment of interest on 
the bonds, for the sinking fund requirements and for the expenses 
of operation and maintenance of the Water Works, which were levied 
upon the various cities and towns in the Metropolitan District, 
amounted to $2,333,021.97. 

(1) Meteopolitan Water Loans, Receipts and Payments. 

The loans authorized for the construction and acquisition of the 
Metropolitan Water Works, the receipts which are added to the 
proceeds of these loans, the expenditures for the construction and 
acquisition of works, and the balance available on January 1, 1912, 
have been as follows : — 
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Loans authorized under acts prior to 1911,* . $41,778,000 00 
Loan under chapter 464 of the Acts of 1911, 
for the extension of the Southern High Ser- 
vice, 212,000 00 



Receipts from the sales of property applicable to the con- 
struction and acquisition of works : — 

For the year ending December 31, 1911, . $10,282 67 

For the period prior to January 1, 1911, . 198,574 04 



$42,090,000 00 



Receipt from town of Swampscott for admis- 
sion to the Metropolitan Water District paid 
into Loan Fund (St. 1909, c. 320), . 



$208,856 71 



90,000 00 



298,856 71 



« 

Amount approved by the Metropolitan Water and Sewerage 
Board for payments out of the Water Loan Fund : — . 
For the year ending December 31, 1911, . $385,920 88 
For the period prior to January 1, 1911, . 41,546,929 56 



$42,388,856 71 



41,932,850 44 



Balance January 1, 1912, $456,006 27 

(2) Issues op Metbopolitan Water Loan Bonds. 

The Treasurer of the Commonwealth, under the authority given 
him to issue from time to time, on the request of the Board, nego- 
tiable bonds to an amount not exceeding $42,090,000, to be desig- 
nated the " Metropolitan Water Loan," has sold bonds to the amount 
of $41,738,000. The list of bonds sold prior to the year 1910 is 
given in the Ninth Annual Report. The bonds sold in the year 
1911 are as follows: — 



Datk or Sale. 



Amount 

of Bonds 

sold. 



R&teof 
Interest 

(Per 
Cent.). 



Price 
received. 



Date due. 



Premium. 



Jan. 30, 1911, 
Aug. 4,1911, 
Aug. 17. 1911, 



$200,000 


3H 


100.036 


Jan., 1951 


40.000 


3H 


100.000> 


Jan., 1961 


100.000 


ZH 


100.000> 


Jan., 1961 



172 00 



I For complete statement of Loans authorized prior to 1911, see Tenth Annual Report. 
* Not issued or delivered until 1912. 



24 



METROPOLITAN WATER 



[Pub. Doc. 



Prior to May 1^ 1906, all premiums received from the sales of 
bonds were applied to the payment of the current chaises in re- 
duction of the annual assessments, but since that date, under the 
provisions of chapter 337, Acts of 1906, they have been paid into the 
sinking fund. 



(3) Metbopolitaw Wateb Loan SnTBawo Fund. 

The sinking fund established by the Treasurer of the Common- 
wealth has amounted at the end of each year to sums as follows : — 



December 31, 1895, 
December 31, 1896, 
December 31, 1897, 
December 31, 1898, 
December 31, 1899, 
December 31, 1900, 
December 31, 1901, 
December 31, 1902, 
December 31, 1903, 



$226,286 05 
699,860 70 
954,469 00 
1,416,374 29 
1,349,332 97 
1,573,619 72 
1,662,426 95 
2,256,803 81 
2,877,835 59 



December 
December 
December 
December 
December 
December 
December 
December 



31. 1904, 

31. 1905, 

31. 1906, 

31. 1907, 

31. 1908, 

31. 1909, 

31. 1910, 
31, 1911, 



$3,519,602 92 
4,207,045 69 
4,897,822 62 
5,643,575 69 
6,419,283 28 
7,226,262 31 
8,089,902 91 
8,953,437 44 



(4) Annual Assessments and Receipts. 
Assessments for the year 1911 amounting to $2,333,021.97 were 
required for the payment of the interest on the bonds issued by the 
Commonwealth, the sinking fund requirements and the expenses of 
operation and maintenance of the Water Works. The requirements 
were: for interest, $1,415,881.26; for the sinking fund, $515,369; 
for serial bond, $5,000; and for maintenance and operation, $396,- 
771.71. These assessments were made by the Treasurer of the Com- 



monwealth upon ti 


le various municipalities as lollows: 




Arlington, . 


$18,249 50 


Nahant, 


$5,308 47 


Behnont, . 


7,439 82 


Newton, 


6,476 92 


Boston, 


1,825,362 87 


Quincy, 


54,410 43 


Chelsea, 


50,649 44 


Revere, 


26,022 35 


Everett, 


47,962 56 


Somerville, 


115,094 29 


Hyde Park, 


1,288 44 


Stoneham, . 


11,255 28 


LeTrington, . 


8,238 55 


Swampscott, 


10,651 30 


Maiden, 


43,828 06 


Watertown, 


18,569 01 


Medford, . 


30,159 23 
21,200 18 


Winthrop, . 


14,819 25 


Melrose, 






Milton, 


16,036 02 


• 


$2,333,021 97 
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The comparatively smaller sums assessed upon the city of Newton 
and the town of Hyde Park were owing to the fact that neither of 
these municipalities had reached the safe capacity of its own sources 
of water supply, and neither had been furnished with water. 

The proceeds from the operations of the Board, exclusive of the 
proceeds from sales of property and of water, are required by statute 
to be applied to the payment of the interest, the sinking fund re- 
quirements and expenses of maintenance and operation of works. 
These for the year 1911 amounted to $28,408.82. 

The amount approved by the Board for the maintenance and opera- 
tion of the Metropolitan Water Works was, for the year 1911, $362,- 
819.46. 

(5) Supplying Wateb to Cities and Towns outside of Dis- 

TEIOT AND TO WaTEB COMPANIES. 

Sums have been received during the year 1911 under the pro- 
visions of the Metropolitan Water Act, for water furnished, as fol- 
lows : — 

Town of Framingham, $1,969 15 

Town of Revere (on account of water fumislied to the town of 

Saugus for 1909 and 1910), 610 00 

United States Government, '2,093 27 

Town of Wakefield, 3,748 79 

Westborough State Hospital, 1,588 32 

City of Worcester, 1,810 76 

$11,820 29 

The sums so received prior to March 23, 1907, were annually 
distributed among the cities and towns of the District, but since 
that date, in accordance with the provisions of chapter 238 of the 
Acts of 1907, the sums so received have been paid into the sinking 
fund. 

(6) EXPENDITUEES FOE THE DIFFERENT WoEKS. 

The following is a summary of the expenditures made in the va- 
rious operations for the different works : — 
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CoNSTBucnoK A2n> Acquisition of Wobu. 



For the Year ending 
December 81, 1911. 



From Beginning of Work 
to December 31, 1911. 



Adminiatntion applicable to all parts of the con- 
struction and acquisition of the works. . 
Wachusett Dam and Reservoir: — 

Waohusett Dam, 

Power plant 

Poww house floor 

North Dike, 

South Dike 

Removal of soil, 

Relocation of railroads 

Roads and bridges, 

Real estate, 

Damages, real estate not taken, busineas and loss 
of wages, 

Other expenses 



Improving Waohusett watershed, 
Wachusett Aqueduct* 
Sudbury Reservoir, 
Protection of Sudbury supply. 
Improving Sudbury watershed. 
Protection of Coohituate supply. 
Improving Cochituate watershed, 
Improving Lake Cochituate, . 
Pipe lines, Dam No. 3 to Dam No. 1, 
Pipe line. Rosemary siphon, 
Weston Aqi)educt: — 

Aqueduct, .... 

Reservoir, .... 

Real estate, taxes and other expenses. 



Distribution system: — 
Low service: — 
New 48-inch main, Sectfen 81, 
Section 38, Tunnel (East Boston main). 
Pipe lines and connections, 
Pumping station, Chestnut Hill, 
Reservoir. Spot Pond, 
Gate-house and connections. Chestnut 

Reservoir. 

Real estate and other expenses. 
Northern high service: — 
Pipe lines and connections. 
Spot Pond pumping station, . 
Fells Reservoir. Stoneham. 
Bear Hill Reservoir. Stoneham. 
Real estate and other exx>enses. 

Amounts carried forward^ . 



Hill 



15,878 80 



$10 77 

104,306 04 

8.108 78 



82 85 



112,068 04 



4.505 95 



110.883 30 
3.178 73 



280 



954 10 



I 20,619 02 1123.037 79 





$294,320 87 


12378,200 06 




100,831 70 




8.108 78 


« 


702.204 08 




137.076 65 




2.530,012 00 




881,872 45 




547.807 76 




3.240.271 91 




632.247 07 




8.647 92 

., .. 1 


f lAO OAA K« 






236.084 72 




1.797,948 86 




2,923.148 00 




129,190 SO 




96,711 84 




9.000 00 




8.800 08 




104.141 20 




48.471 48 




23,142 08 


$2,353,820 11 




289.001 82 




200.008 18 






2,849,490 11 




$102,098 06 




48.706 00 




1.796.163 76 




402.672 19 




582.188 73 




05,480 88 




92.938 97 




528.439 80 




291.829 35 




141.392 94 




38.207 70 


• 


14.838 06 





$4,224,610 14$19,689,082 07 
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Construction and Acquisition of Wobxs. 


For the Year ending 
December 81, 1011. 


From Beginning of Work 
to December 31,il011. 


Amountt brought fonoari, .... 


820,510 02 8123,087 70 


84,224,61614 810,680.082 67 


Distribation system — Concluded. 






, 


Southern high servioe: — 








Pipe lines and ooimeotioiui, .... 


10,606 43 




626,710 40 


Seotion 39 (Hyde Park connection), 


48,768 63 




48.760 63 


Pumping station. Chestnut Hill, . 


60,874 71 




368.660 41 


Forbes Hill Reservoir, Quincy, 


- 




00.003 40 


Waban HiU Reservoir, Newton, 


- 




61,602 11 


Real estate and other expenses, 


- 




10.226 36 


Northern extra high service, .... 


100 82 




101,808 60 


Southern extra high servioe: — 








Pipe lines and connections 


70 71 




22.881 81 


Hyde Park connection, 








Section 40 


20,063 48 




20,063 48 


Section 41 


14,720 64 




14,720 64 


Hyde Park Pumping Station, 


7,368 64 




7,368 64 


Real estate and other expenses. 


7,082 78 




7,002 06 


Weston Aqueduct supply mains. 


70,680 02 




1,030,016 60 


Meters and connections, 


6,060 66 




80,686 36 


Improving Spot Pond Brook, .... 


- 




3,001 23 


Glenwood pipe yard, 


- 




33,100 60 


Chestnut Hill pipe yard, 


- 




11,311 26 






276,668 24 


A AO« QAA 117 




■ 




Stock — pipes, valves, castings, etc., purchased 


1308,606 03 




and sent first to storage yards, and later trans- 








ferred, as needed, to the various parts of the 








work: — 








Amount received, 


866,040 74 




82,638,001 71 


Transferred from storage yards to the various 








sections of the work and included in costs of 








special works, 


70,624 80 




2.400.671 70 

137 Jl5fl 01 








Deduct excess of transfers over amount pur- 








chased during year, 


■ 


12,676 16 




Diversion of water. South Branch of Nashua 






River,i 




- 


1,363,036 31 


Acquisition of existing water works: — 








Reimbursement city of Boston, partially con- 








structed Reservoir, 


- 




81,167,021 60 


Boston water works, taken January 1, 1808,- 


- 




12,768,048 80 


Spot Pond taken from Maiden, Medford and 








Melrose, 


- 




1,240,220 62 


Waban Hill Reservoir purchased from Newton, 


- 




60,000 00 


Amounts carried fonoardt . • . . . 


. 8886,020 88 


816,227,100 01 127372,884 40 


^■^» • • ^ ^^ ^fW ■ ^^r^^ ^^r^WW • ^ ^F ^^ ^* ^^ ■ w^r ^^w w ■ v ^ 9 w w 


V V V ^^^^ ^^ ^^ p^' ^^ ^m ^ ^^ 


^^^— ^^ w^^^^^ * w ^^ ^^ ^^ ^^ ^^ ^^^^^ ~ w^^ ~ ^^ ■ ^^^^^ •• ^^ ^^ 



^ Of the total expenditures from the b^piuung of the work, the sum of 8160,030.80 is for Clinton sewer- 
age system. 
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Comnmucnojt axd Aoquxsztion or Wobki. 



For the Year ending 
December 81, 1911. 



From Becinning of Work 
to December 31, 1911. 



AwtawiU brought /vrwonl, 



AaqnWilaD of eiEietins water worki — Condudti, 



123,617 AS 

l,86S93 

49,648 03 



Engineering, 

Gonr^yanoing, . 

Legal, expert and oourt, . 



Dediiei following, transferred and charged to 
epecial works: -~ 

Beimbunement city of Boston, 
tiansferred to Sudbury Reser- 
▼oir, 

Waban Hill Reservoir transferred 
to Distribution Department, . 

Stock -^ pipss, engines, eto., in- 
cluded with Boston Water 
Works and transferred to Dis- 
tribution Department, . 23,840 91 



11,167,931 60 



60,000 00 



Total for oonstruotbn and aequisltion of works. 



6386,920 88 



616,327,100 01 627372384 46 



. 6386,920 88 



73,138 47 



16,800328 48 



61,240,262 60 



•114,050.966 98 



641.932,850 44 



MAXOTBMAMOa AND OpSBATION. 



For the Year ending 
December 31, 1911. 



Administration, .... 
Oeneral supervision, 
Taxes and other expenses, 
Waohusett Reservoir Department: ~ 

Superintendence 

Reservoir, 

Forestry 

Protection of supply, . 

Buildings and grounds, 

Wachusett Dam, .... 

Wachusett Aqueduct, . 

Clinton sewerage ssnstem: -~ 
Pumping station, 
Sewers, screens and filter-beds, . 

Sanitary inspection. 

Swamp drainage, .... 

Power plant, 



Amount carried foneardt 



68,234 26 
6,296 11 
6,449 94 
8,669 03 
6,044 19 
6.068 44 
4.868 96 

2.894 16 
3.943 59 
867 43 
2,714 26 
2,399 27 



612,414 86 
31,661 29 
36.909 55 



62.449 62 



6132.335 31 
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Haintsnancb and Opbbahon. 



For the Year ending 
December 31, 1011. 



Amount brought forward. 



Sudbury Department: — 
Superintendence, Framingham office, . 
Ashland Reservoir, .... 

Hopldnton Reservoir 

Whitehall Reservoir, .... 
Framingham Reservoirs Nos. 1, 2 and 3, 
Sudbury Reservoir, .... 

Lake Cochituate, 

Marlborough Brook filters* . 

Pegan filters, 

Sudbury and Cochituate watersheds, . 

Sanitary inspection 

Cochituate Aqueduct 

Sudbury Aqueduct 

Weston Aqueduct, 

Improving Lake Cochituate, 



Distribution Department: -^ 

Sux)erintendence, 

Arlington pumping station, pumping service. 

Chestnut Hill low-service pumping station, pumping servioSi 

Chestnut Hill high-service pumping station, pumping service. 

Spot Pond pumping station, pumping service, . 

West Rozbury pumping station, pumping service, 

Arlington standpipe, 

Bear Hill Reservoir, 

Chestnut Hill Reservoir and grounds* 

Fells Resra^oir, 

Forbes Hill Reservoir, 

Mystic Lake, conduit and pumping station. 

Mystic Reservoir, 

Waban Hill Reservoir 

Weston Reservoir, 

Spot Pond, 

Buildings at Spot Pond, 

Pipe lines: — 

Low service, 

Northern high service, 

Southern high service, 

Supply pipe lines, 

Buildings at Chestnut Hill Reservoir, 

Chestnut Hill pipe yard, 

Glenwood pipe yard and buildings 

Stables, 

Venturi meters* 

Measurement of water, 

Arlington pumping station, buildings and grounds, . 



$10,121 63 
1,249 19 
1,600 24 

408 80 
7,016 35 
6,638 34 
4,008 M 
1,443 63 
2,720 15 

716 54 
3,143 51 
4,047 36 
6,066 10 
4,087 60 
7,674 58 



$4,506 68 

6.058 61 

88,235 86 

33.202 50 

12,180 45 

6,203 76 

46 00 

143 00 

10,760 82 

708 54 

1,026 10 

1,000 23 

015 74 

208 25 

2,536 63 

7,632 53 

160 14 

16,668 18 
3,620 42 
4.460 18 

755 01 
1.608 13 
1.841 10 
3.807 65 
6.641 32 

010 58 
1.273 47 

338 51 



$132,335 31 



62.820 77 



Total for maintaining and operating works. 



168,164 88 



$362,810 46 
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(7) Detailed Fiijancial Statement uitoee Meteopolitan 

Watee Act. 

The Board herewith presents, in accordance with the requirements 
of the Metropolitan Water Act, a detailed statement of the expendi- 
tures and disbursements, receipts, assets and liabilities for the year 
1911. 

(a) Expenditures and Dishursements. 

The total amount of the expenditures and disbursements on ac- 
count of construction and acquisition of works for the year beginning 
January 1, 1911, and ending December 31, 1911, is $385,920.88, 
and the total amount from the time of the organization of the Met- 
ropolitan Water Board, July 19, 1895, to December 31, 1911, is 
$41,932,850.44. 

For maintenance and operation the expenditures for the year have 
been $362,819.46, and from the beginning of the work, $4,587,- 
988.24. 

The salaries of the commissioners, and the other expenses of admin- 
istration, have been apportioned to the construction of the works and 
to the maintenance and operation of the same, and appear under eacli 
of those headings. 

The following is a division of the expenditures according to their 
general character : — 



Qbnbbal Charactbb or Ezpbnditubbs. 


For the Tear ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


CONBTBTTCmOV OF W0BK8 AND ACQUISITION BT 
PUBCHASB OB TaKIKO. 

Aiminutraium. 
Commissioners, ... 

Secretary and auditor, 

Clerks and stenographers 

Legal senrioes, 

Traveling 

Stationery and printing, 

PbBtage, express and telegrams, .... 

Furniture and fixtures, 

Alterations and repairs of buildings. 


13,833 33 

7{M)00 

1,709 37 

88 30 

463 20 

140 00 

06 

60 


$123,148 68 

61.342 03 

64.342 21 

2.369 00 

8,712 87 

13,700 22 

3,067 17 

4.289 69 

6.791 66 


AmounU carried foriDttri, 


16,424 74 


1271,788 23 
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Gbnbral Chabagtub or Ezpbndztubbb. 



For the Year ending 
December 81, 1011. 



From Beginning of Work 
to December 31, 1911. 



Amounts brought forwarit .... 

Admini^raHon — Oonduded. 
Telephone, lighting, heating, water and oare of 

building, 

Bent and taxes, main office, 

Miacellaneous expenaes, 

Engineering, 
Chief engineer and department engineerit . 
Ftincipal aaaistant engineers, . . . . 

Engineering asBist-ante, 

Consulting engineers, 

Inspeotora 

Architects, 

Railroad and street car travel, .... 

Wagon hire, 

Stationery and printing, 

Postage, express and telegrams, . . . . 
Engineering and drafting instruments and tools, . 
Engineering and drafting supplies, 
Books, maps and photographic suppliesi 

Furniture and fixtures, 

Alterations and repairs of buildings: — 

Main office, 

Sub-offices, 

Telephone, lighting, heating, water and care of 
buildinJEs: — 

Kain office, 

Sttb-offices, 

Bait and taxes, main office, 

Rent of sub-offices and other buildings, 

Fidd offices and sheds, 

Clinton office building, 

Undaasified supplies 

Miscellaneous expenses 

Conebruction, 
Preliminary work (borings, test pits and other 
investigations): — 

Advertising, 

labor, 

Other prdiminary work as given in detail in 
preceding annual report, 

Contracts, Wachusett Reservoir: — 
Contracts completed and final payments made 

prior to January 1, 1911, 

McBride & Co., Stillwater improvement, . 

Sundry bills paid under this contract, . 

Amounie carried fonoordt 



16.424 74 



271 93 

146 20 

30 98 



176 92 

2,871 46 

12,l»2 70 

620 00 

5,276 15 

172 07 

268 04 
100 

224 35 
85 42 

117 89 
1 65 

1 79 



815 88 

3 00 

438 60 



897 50 



$88 08 
73 48 



15,873 80 



23.362 92 



161 56 



129,398 28 



1271,738 23 



12.201 27 
5,767 69 
4,619 68 



1207.548 28 


163,485 64 


1,058,585 59 


26,185 07 


308.746 20 


36.161 19 


27,751 20 


45.337 53 


27.021 12 


7.731 00 


19.533 88 


25.104 93 


7,167 32 


14,980 11 


14,111 09 


2,939 36 


27,270 35 


19.670 82 


17.071 55 


4.526 74 


1,274 49 


9.866 87 


8.264 87 


9.390 25 



86.749 97 
118.831 80 

36,699 09 



15.406,738 30 

23.314 67 

3,552 11 



1204,826 87 



2.089,675 45 



162.280 86 



$5,433,605 08 $2,546,283 18 
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GaNSBAL Chabagtbb or EzpaNDiruBiis. 



For the Year endinc 
December 31, 1011. 



From Banning of Work 
to December 31, 1011. 



AmounU brought fonoard. 



ConttrueUon — Con. 
Contiaets, Wachueett Reeervoir — Con. 
For Power Plant: — 
Builders Iron Foundry, castings. 
Builders Iron Foundry, Voituri meterst . 
Daris A Famum Mfg. Co.. castings. 
The Fairbanks Co., hydraulic lift valves, 
Fbrence Iron Works, castings, 
Nilee-Bement Pond Co., traveling crane, 
8. Bforgan Smith Co., hydraulic turbine. 
Standard Underground Cable Co., cables, 
U. S. Cast Iron Pii>eand Foundry Co., castings, 
S. Morgan Smith Co., hydro electric plant, 



Contracts completed, improving Wachusett Waters 

shed, 

Contracts completed, Wachusett Aqueduct, . 
Contracts completed, Sudbury Reservoir, . 
Contracts completed, protection Sudbury sup- 
ply 

Contracts completed, improving Lake Cochituate, 
Contracts completed, protection Cochituate sup- 
ply 

Contracts completed, Rosemary siphon, 
Contracts completed, pipe line, Dam No. 3 to Dam 

No.l 

Contracts completed, Clinton sewerage system, . 
Contracts, Weston Aqueduct: — 
Contracts completed and final payments made 

prior to January 1, 1011, 

Contracts, Distribution System: — 
Contracts completed and final payments made 

prior to January 1, 1011, 

James L. Bryne, laying water pipes Sect. 40, 

southern extra high service, .... 

Builders Iron Foundry, Venturi meters and 

recorders, 

Chas. M. Callahan, laying water pipes Sect. 35, 

northern extra high service, .... 

The Hodge Boiler Works, 80-inch steel pipes for 

Weston Aqueduct supply mains, 
Robb Mumford Boiler Co. (Robb Eng. Co., Ltd., 
Assignee) two boilers for Chestnut HiU low- 
service pumping station, 

Michael Russo, laying water pipes on Sect. 37, 

low-service pipe lines, 

Standard Cast Iron Pipe and Foundry Co., 
special castings, 

Amounts carried fonoard, 



120,308 28 



11,662 86 
3,750 00 
1,610 50 
5,108 00 
2.561 68 
2,500 00 
1,250 00 
1,378 10 
1,340 64 

61,530 62 



112.202 15 

1,474 40 

225 02 

3,725 57 

10.448 00 
1,262 02 
2.378 84 



82,601 45 



15.483,605 08 12.546,283 18 



$1,562 85 
3.750 00 
1.610 56 
5,108 00 
2,561 68 
2,500 00 
1,250 00 
1,378 10 
1,340 64 

61.530 62 



5,516,206 53 

11.803 75 
1.447.208 55 
1.545.028 33 

0,000 00 
60,667 45 

0.000 00 
5.016 06 

17,240 22 
66,878 22 



2.376.004 64 



331.807 80 1111.000 73 



$4,081,287 04 

12.202 15 

1.474 40 

4.518 30 

3,726 67 

10.448 00 

13.086 10 

5,088 45 



$5,032,820 01 $13,611,317 73 
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GbNBBAL CHABACraB OF EXPBNDXTnBSS. 



For the Year ending 
December 31, 1011. 



From Becinning of Work 
to December 81, 1911. 



Amounta brought forward, . . . . 

ContlrueUon — Con. 
Contraett, Distribution SytUm — Con. 
B. F. Sturtevant Co., fuel economizer for Chest- 
nut Hill low-service xramping station, . 
U. S. Cast Iron Pipe and Foundry Co., special 

castings, 

Camoia A Williams, laying water pipes on Sect. 
33, northern high service, .... 

Cavanagh Bros., laying water pipes on Sect. 6, 

Weston Aqueduct supply mains, 
Andrew M. Cusack, laying water pipes on Sect 

41, southern extra high service, 
De Vincenzi d; BarufFoldi, lasring water pipes on 

Sect. 36, northern extra high service, . 
Joseph Hanreddy, laying water pipes on Sect 

7, Weston Aqueduct supply mains. 
Holly Manufacturing Co., pumping engine for 

Chestnut Hill high-service pumping station, 
Pratt A Cady Co., water valves, 
Michael Ruaso & Son, for laying water pipes on 

Sect. 30, southern high service. 

Deduct value of pipes, valves, etc., included in 
above list, transferred to maintenance account 
December 31, 1000 

Additional work: — 

Labor, 

Professional services, medical services, analyses, 

etc., ......... 

Traveling, 

Rent, 

Water rates, 

Freight and express, 

Jobbing and repairing, 

Tools, machinery, appliances and hardware 

supplies, 

Electrical supplies, 

Castings, ironwork and metals, .... 

Iron pipe and valves 

Blasting supplies, 

Paint and coating, 

Fuel, oil and waste, 

Lumber and field buildings, .... 

Drain pipe, 

Brick, cement and stone 

Band, gravel and filling 

Amounta carried forward^ 



S31,807 80 $111,000 73 



$5,032,820 01 $13,811,3]7 78 



1,740 00 

67,267 67 

480 20 

3,016 67 
3,755 40 



40,755 75 



$58,776 65 $312,018 76 



1,740 00 
57,267 67 
14.721 27 

40,577 77 

8,755 40 

3,233 31 

102.055 04 



35,000 00 


85,000 00 


3,603 15 


3.603 15 


13.583 30 


13.583 30 








$5,358,358 72 


— 


3,130 77 




— ..... . ■ . K ^IR 'Mft ftR 


$32,206 03 


$828,812 75 


827 75 


4.508 74 


67 63 


2.815 43 


245 00 


4.322 22 


- 


1.454 77 


637 60 


14,500 17 


503 80 


10.440 07 


5.857 47 


00.101 44 


1.750 03 


7.323 86 


4.082 66 


01.341 60 


4,552 38 


80.314 78 


- 


1.950 15 


872 52 


5.471 98 


483 23 


12.661 85 


1.661 27 


91.673 15 


321 36 


9.557 16 


3,704 45 


35.292 40 


003 48 


8,506 83 



$1,301,058 84 $18,966,536 68 
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Gevkkal CmMMJuerwM or Exrmsnmxrmaa. 



For the T 



, Fram IViJnning of Work 
31. If 11. ! to December 31. 1911. 



woA "^ Con, 
MmiieipMl and corpontioB mrlc. 



Jodsmeoto and ■ettlementa for 



Lc0U and expert: -~ 



Court 

Mieoellftiieotis ffipgntw. 



RealEfUU. 



78 « tnS.fU7i S1JII1,O6884I18.M6.536 60 



145 87 



1.045 11 
1.3B6 31 



81.365 74 



IjttfX and expert: — 



Convieyancer and n—ittanta, 

EzperU 

Appnuaerv, .... 
Court expenaea, . 
Counad expenaea, 
ConTayancinc auppUes, 
ConveyanciDg expenaea, 
MJacellaneoua expenaea, 

Settlementa made by Board, . 

Judgmenta, . . . . 

Taxea and tax equivalenta, . 

Care and dispoaal, . 



Damaget to Real EiUUe not taken, to Bunneu and 

on Account of Lou of Wage*. 
Legal and expert: — 

Legal aervicea, 

Expert ■ervioes, 

Court expenaea, 

MJacellaneoua expenwa, 

Settlements, 

Judgments, 



Claims on Account of Divernon of Water. 
Legal and expert: — 

Legal services, 

Expert services, ..... 



1217 00 



75 00 



300 

39 35 

800 

11,294 03 



11.636 38 



Amounts carried forwardt 



1885,920 88 



2».810 34 

310.801 74 

13.107 09 

53.124 26 

19.023 41 

7.552 58- 



1,825.478 24 



84.688 82 

1.882 66 

1.317 20 

185 80 



8,034 48 



84.736 31 

110.861 97 

18.006 93 

22.407 75 

11.139 43 

43 25 

3,193 53 

6.017 29 

4.334 15 

8.439,669 10 

170.716 24 

68,182 41 

86.901 14 



3.946.201 50 



11.130 67 

2.857 62 

15,394 34 

125 00 

415,513 65 

116,733 42 



551,754 70 



83,774 98 
19,339 69 



123,114 67125,298.005 60 
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Ge^tbbal Charactbb of Expiun>m7BB8. 



For the Year ending 
December 31, 1911. 



From. Beginning of Work 
to December 31, 1911. 



AtrunmU brought forward. 



ClaifM on Account of Divertion of WaUr — Con. 
Legal and expert — Con, 

Court expenses, 

Miscellaneous expenses, 

Settlements, 

Judgments 



Purehaae of ExiaHng Water Work9. 
Legal and expert: — 

Legal services, 

Expert services 

Court expenses, 

Miscellaneous expenses. 
Settlements and judgments, . 



RelocaHon Central Maaeachuaetta Baibroad. 
Settlements 



Total amount of construction expenditures, . 



$885,920 88 



1385,920 88 



I28,1U 67 $25,298,006 60 



20.775 49 
1,289 58 
917.350 00 ' 
220,969 67 



1.183,499 41 



$1,878 89 

13,569 82 

29,728 38 

1.470 94 

15,227,100 01 



15,273.748 04 



177.597 39 



$41,932,850 44 



Gbneral Chabactbb of Expbnditubbs. 



For the Year ending 
December 31. 1911. 



MAINTBNANCa AND OpBBATXON OF WOSKS. 

Administration: — 

Commissioners 

Secretary and assistants. 

Rent. 

Repairs of building, 

Fuel, . 

Lighting 

Care of building 

Postage. 

Printing, stationery and office supplies, 

Telephones 

Traveling expenses, 

Miscellaneous expenses, 

General supervision: — 

Chisf engineer and assistants, 

Rent 

Amounts carried forward, 



$4,666 67 


5,110 80 


542 38 


70 52 


42 19 


37 18 


860 37 


1,454 82 


75 89 


109 68 


70 10 

t19 fl^ AA 




$25,611 00 


1.627 20 



$27,238 20 $12,530 60 
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V 



For the Tear endinc 
31. 1911. 



Amoumtt hr«m§ki f or m er rf , 

MAnVTBHAllCB AMD OmUSIOH QT W( 

Gencnl e up e ivhiM i— Cea. 
Repein of bnildinc, .... 

Fuel, 

Tjghtmg, 

Care of buSding. 

PoBteg^t ....... 

PrintiiiCt ■tetionery and ofliee aappliai, 

Tdephonee* 

Travdins 
MieoeUaneoua 

Pumping aerviee: — 

labor 

Fuel, 

Oil, waate and parking, 

Bepaba, 

Small Buppliea, 

Bent, West Boxbnry pumping elation, 

Beeervoirs, aqnednets. pipe Knee, buildingB and groimde: — 

Suptfintendente, 

Engineering aaaiatanta, 

Sanitary JnepectOTa, 

Imhox, pay roll, 

Labor, misoeUaneouB, 

Altefationa and repairs of pumping stations. 
Alterations and repairs of other buildings and stmetures. 

Automobiles, 

Brick, 

Brooms, brushes and Janitor's supplies* 

Gsstings, ironwork and metals, 

Cement and lime, 

Drafting and photo supplies 

Fertilizer and planting material, 

Freight and express, 

Fuel. 

Gypsy moth supplies, 

B[ardware, ......... 

Hay and grain, 

Horses, .......... 

lighting, 

Lumber, 

Machinery, ......... 

Baints and oils. 

AmounU carried fonoari, 



mja& » %i2jsao oo 



607 59 
U6M 
113 34 
1,051 16 
154 00 
10 
18 
52150 
755 60 



358,500 44 

33.107 54 

1.405 88 

1.500 20 

1,226 38 

704 65 



16.784 07 

8.714 77 

3.187 66 

126.194 17 

1.970 21 

382 43 

1.452 49 

1.874 70 

223 30 

89 13 

1.419 44 

526 40 

172 34 

1.230 17 

326 27 

.2.890 56 

2.044 34 

727 79 

1.922 19 

262 50 

477 05 

1.860 08 

4 91 

945 12 



31.561 20 



96.781 18 



$165,682 99 1140.873 07 
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Gbnbbal Chabactbb or ExPBNDxrnBxs. 



For the Year ending 
December 31, 1911. 



Amounts brougJU forwigrd. 



Maxntenancb and Ophbatzon of Wobks — C&n, 
ReaervovB, aqueducts* pipe lines, buildings and grounds — Con, 

Pipe and fittings, 

Postage, 

Printing, stationery and office supplies, 

Rubber and oiled goods, 

Stable expenses 

^nd, gravel and stone, 

Traveling expenses, 

Telephones, 

Teaming, 

Tools and appliances 

Vehicles, harnesses and fittings, 

Municipal and corporation work, 

Miscellaneous expenses, 

Contracts: — 
Henry Spinach Contracting Co., contract 19-M, improvement of lAke 
Cochituate (surface-water drains in Framingham, Natick and Way- 
land), 

Builders Iron Foundry, contract 337-M, for one Venturi meter for Reser- 
voir Department 



Payments in lieu of taxes. 



Total expenditures for maintenance and operation. 



1165,682 99 1140,873 07 



1,463 39 

98 14 

782 99 

90 15 

966 98 

1,021 32 

2,366 14 

928 32 

973 03 

1,390 85 

814 07 

39 43 

2.929 36 



6,355 43 



1,250 00 



186.152 59 
35,793 80 

$362,819 46 



(&) Receipts. 

The total amount of receipts from the operations of the Board 
and from sales of property for the year beginning January 1, 1911, 
and ending December 31, 1911, is $50,511.78, and the total amount 
from the time of the organization of the Metropolitan Water Board, 
July 19, 1895, to December 31, 1911, is $765,484.84. The general 
character of these receipts is as follows : — 
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Gexbral Charactbr or Rbcupts. 



For the Year ending 
December 81, 1911. 



From Beginning of Work 
to December 31, 1911. 



For distributbn back to District: -~ 
Feee for admission to District, .... 
Water furnished to cities and towns outside of 

District, 

Water furnished to water companies, . 



To the credit of the loan fund: — 
Real estate and buildings, . 
Tools, suppUes and reimbursements. 
District entrance fees (Swampsoott), 



To the credit of the maintenance fund: 
Tools, supplies and reimbursements, . 



To the credit of the sinking fund: — 
Water furnished to cities and towns outside of 

District and to water companies, . 
Forfeiture for contracts awarded but not exe- 
cuted, 

Rents, 

Land products, 

Unclassified receipts and interest. 



Total receipts, 



185 00 
10,247 07 



110,282 07 



820,002 87 



20.002 87 



811,820 29 



1,024 82 

6,076 03 

106 60 



20,226 24 



860,511 78 



892.265 00 

90.454 77 
37,145 88 



8219,865 65 



844.074 34 

164,782 37 

90.000 00 



846,778 94 



832.619 04 

500 00 

95,607 10 

67.601 89 

3,565 51 



298.856 71 



46.778 94 



199,983 54 



8765.484 84 



The foregoing receipts have been credited to the various objects 
or works, as follows : — 



SOUBCBS OF RbCBXFTS. 


For the Year ending 
December 81, 1911. 


From Beginning of Work 
to December 31, 1911. 


Admission into Metropolitan Water District 






(Quincy, Nahant, Arlington, Stoneham, Mil- 






ton, Lexington and Swampecott), . 


- 


8182.265 00 


Supplying water to cities and towns outside of 






Water District (Swampscott, Revere, Lexing- 






ton, Wakefield, Cambridge, Framingham, 






Weetborough Stato Hospital, Worcester and 






U. S. Government), and to water companies 






(Framingham, Milton and Revere), 


811.820 29 


160,219 69 




til R9n fn 


tTtd? iRA AQ 






^^^~~"~~ 90X2.V09 v9 




. 811.820 29 


8342,484 69 
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SOUBCBS OF RUCBIPTS. 



For the Year ending 
December 31,19U. 



From Beginning of Work 
to December 31, 1011. 



AmounU brought /ortDardt 



Construction and acquisition of works: — 
Administration, . 
Wachusett Dam, . 
Wachusett Reeervoir, 
Wachusett Aqueduct, 
Weston Aqueduct, 
Sudbury Reservoir, 
Distribution system, 
Diversion of water, Clinton sewerage systom, 
Purchase of existing water works. 

Maintenance and operation of works: — 

Administration, 

General supervision, 

Wachusett Aqueduct, 

Wachusett Reservoir 

Powor plant, 

Sudbury system, 

Distribution system, 

Clinton sewerage system, .... 



Total receipts. 



168 64 

277 82 
328 04 



0,666 80 
21 62 



1126 03 
762 26 
2.066 66 
7,630 64 
7,160 76 
2,076 64 
8.177 24 
472 27 



111320 20 



10.341 21 



28,360 28 



160,611 78 



$343 60 

7,180 67 

140.360 11 

6,204 70 

5.200 13 

10,640 42 

110.007 48 

1.380 46 

18.110 08 



1346 42 

2,006 01 

7,030 33 

40,640 21 

7.160 76 

10.761 11 

40,770 70 

6,816 06 



1342,484 60 



200.453 66 



123.646 60 



$766,484 84 



(c) Assets. 

The following is an abstract of the assets of the Water Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

OflBce furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; police supplies; horses, vehicles, field machinery, etc.; 
machinery, tools and other appliances and supplies ; real estate connected 
with works not completed; completed works, including real estate and 
buildings connected therewith. 



(d) lAahilities. 

The sums due on monthly pay rolls amount to $1,597.42, and 
there are bills for current expenses which have not yej; been received. 
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Amounts on Monthly Estimates, not due until Completion of Contracts or 

until Claims are settled. 




MoBride ft Co 

Camoia ft Williams, 

De Vinoenzi ft BarufiFoldi, 

Jowph Hanreddy, . 

Cavanagh Bros., 

Michael Ruaso ft Son, 

HoUy Manufacturing Company, 

Andrew M. Cuaack, 

Pratt ft Cady Co., . 

8. Morgan Smith Co., 



Contract 283. Stillwater improrement, Wachuaett 
Reoervoir. 

Contract 308, Section 33 of northern high-aervioe pipe 
lines. Distribution System. 

Contract 322, Section 36 of northern extra high-serv- 
ice pipe lines, Distribution System. 

Contract 314, Section 7 of the Weston Aqueduct sup- 



ply 

Contract 323, Section 6 of the Weston Aqueduct sup- 
ply mains. 

Contract 341, Section 39 of southern highrservice pipe 
lines. Distribution System. 

Contract 312, pumping engine for Chestnut Hill low- 
service pumping station. 

Contract 344, Section 41 of the southern extra high- 
service pipe lines. Distribution System. 

Contract 340, water valves for Distribution System, 

Contract 330, hydro-electric plant at Wachuaett Dam 
in Clinton, Mass. 



1778 091 
200 00 
100 00 

9,774 S8 
200 00 

2,397 05 

14,769 00 

662 72 

635 85 

6,860 00 



> Held pending settlement of claims on account of this contract. 

It is impossible to state the amounts due on the claims of the fol- 
lowing for land damages, for water rights taken and for damages to 
established business, as no sums have been agreed upon, and suits 
are now pending in court for the determination of most of them : — 

Patrick Bradley, Henry F. Keyes, James E. Welch, Byron D. 
Allen, J. Frank Wood et al., Asa Knight, Edward F. Merriam, 
Sanford C. Kendall, estate of William H. Vickery, James H. and 
Hannah S. Wood, Francis W. M. Goodale, heirs of Willard Morse, 
Caroline K. Braman, Charles G. Eice, Nehemiah W. Rice et al., 
John Ward et al., heirs of George K. Ward, heirs of Francis Pettee, 
William F. Harbach et at.. Royal S. Wentworth et al., trustees. 



VI. METROPOLITAN SEWERAGE WORKS. 

The North Metropolitan Sewerage District embraces the cities 
of Cambridge, Chelsea, Everett, Maiden, Medford, Melrose, Somer- 
ville and Woburn, and the towns of Arlington, Belmont, Revere, 
Stoneham, Wakefield, Winchester and Winthrop, and parts of the 
city of Boston and the town of Lexington, — comprising in all 9 
cities and 8 towns, with an area of 90.50 square miles. The District 
has an estimated population, based upon the United States Census of 
1910, as of December 31, 1911, of 545,870. Of the total population 
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it is estimated that 88 per cent., or 480^600 people contribute sewage 
to the North Metropolitan System, The total cost of the North Met- 
ropolitan Sewerage Works has been $6,686,891.50. 

The South Metropolitan Sewerage District includes the cities of 
Newton, Quincy and Waltham, and the towns of Brookline, . Milton 
and Watertown, and parts of the city of Boston (including the former 
town of Hyde Park) and the town of Dedham, — a total of 4 cities 
and 4 towns. This district has an area of 100.87 square miles, with 
an estimated population as of December 31, 1911, of 370,680. 
According to the estimates made 65.3 per cent, of this population, 
or 241,865, contribute sewage to the South Metropolitan System. 
The total expenditures for construction of the South Metropolitan 
Sewerage Works have amounted to $8,813,232.53. 

(1) NoBTH Metbopolitan Sewerage System — Constbuction. 

The amount expended for construction on account of the North 
Metropolitan Sewerage System during the past year was $165,696.35. 
The works under active construction during the year were the ex- 
tension of the East Boston pumping station, the erection of a stable 
and locker building at East Boston, and the Maiden and Everett 
se'wjer extension. 

The work of extending the Deer Island pumping station and in- 
stalling a new pumping engine with its equipment of boilers and 
other apparatus was substantially completed in the preceding year, 
but there was expended on account of the extension, largely in settle- 
ment of contracts, the sum of $19,625.38. The total cost of the 
additions to the building and equipment was $195,373.14. 

(a) East Boston Pumping Station Extension. 

The repairs and extensions to the East Boston pumping station 
whiciji have been in progress were brought so near to completion 
during the preceding year that the building and wharf have been in 
entire use and the engine has been in active operation for regular 
service for the last three months of the past year. The new pumping 
engine, which has a capacity for pumping 100,000,000 gallons of 
sewage per day with a vertical lift of 19 feet, received its final test 
on December 1, 1911. The test was successful and the engine de- 
veloped a duty slightly in excess of that guaranteed by the contractors. 
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The sum of $78,913.36 was expended during the past year on account 
of the appropriation for the extension, and the total expenditures 
have amounted to $242,438.27. This total included $143,633.55 as 
the cost of the building extension, $8,801.87 as the cost of the pile 
wharf, and $90,002.85 as the cost of the pumping engine and appa- 
ratus. 

Some rearrangement of the screens and screen-house will at least 
be required. The original plans of the Board contemplated the instal- 
lation of entirely new screening machinery with the acquisition of 
some additional land in connection with the work. The present 
screens are operated disadvantageously under ground, and their opera- 
tion is difficult and unsanitary as well as expensive and uneconomical. 

(b) East Boston Stable and Locker Building. 

A beginning had been made in the preceding year in the erection 
of a building for stable and locker purposes in East Boston on a 
lot between Chelsea Street and the Grand Junction Railroad, which 
separates the lot from the East Boston pumping station. The new 
building has a length of 65 feet and a width of 28 feet, and is two 
stories in height. It is built of reinforced concrete and is believed 
to be fireproof. It has accommodations in the stable for 5 horses, 
and the locker portion constitutes the chief headquarters for the main- 
tenance and repair forces of the North Metropolitan System. The 
sum of $4,524.40 was expended for the purchase of the land, and a 
further sum of $14,166.75 has been expended in the erection and 
equipment of the building. 

(c) Maiden and Everett Sewer Extension. 

In accordance with the provisions of chapter 512 of the Acts of 
1911, the Board purchased from the city of Maiden the main sewer 
extending in Eastern Avenue from the comer of Bryant Street to 
Broadway, and constructed a new sewer in Broadway from Eastern 
Avenue to the boundary line between the city of Maiden and the 
city of Everett. The sewer purchased was about 5,000 feet in 
length, in part 30 inches in diameter and in part 24 inches; and 
the new sewer constructed in Broadway extends a distance of 2,632 
feet, all an 18-inch pipe sewer except 112 feet which consists of 
12-inch pipe. The extension was made particularly for the purpose 
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of providing for the drainage of about 80 acres in the southeasterly 
portion of Maiden and about 80 acres in the northerly section 
of Everett. Under the act the Board was authorized to pay to 
the city of Maiden the actual cost of its sewer in Eastern Avenue 
which was taken, amounting to the sum of $36,480.08, and the cost 
of the sewer constructed has amounted to $21,290.62. Inasmuch 
as this extension was built for the special benefit of the two cities, 
it is provided by the act that the Treasurer of the Commonwealth 
shall, in addition to levying the assessment required by law to meet 
the interest and sinking fund requirements of the North Metropolitan 
System, assess annually upon the two cities in equal shares such 
sums as may be necessary to satisfy the interest and sinking fimd 
requirements of the additional bonds which were issued for carrying 
out this improvement. 

(2) South Metbopolitan Sewerage System — Consteuotion. 

But little construction was performed during the last year in 
the South Metropolitan Sewerage System, the amount expended 
being $20,452.89. Nearly all of this sum was expended upon the 
Quincy sewage lifting station which had been nearly completed at 
the close of the preceding year. The building was ready for opera- 
tion early in the past year and a few houses in the Hough's Neck 
section have been connected with the local sewer, from which the 
sewage is lifted so as to be carried into the High-level Sewer. This 
lifting station is operated by electricity generated at the Nut Island 
screen-house. It is expected that the city of Quincy will avail 
itself of the station to a greater extent during the coming year. 
The amount already expended on account of the station has been 
$24,044.60. 

(3) Acquisition of Land and Settlements. 

The Board acquired by taking under the act of the Legislature 
the main sewer of the city of Maiden in Eastern Avenue and a 
settlement was effected by the payment of the sum of $36,480.08. 
A taking was also made of the right to construct the sewer in Broad- 
way in the city of Maiden. 
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Takings for Metropolitan Sewerage Works for the Year 1911. 



No. 


Location and Dxscbiftion. 


Former Owner. 


Re- 
oorded. 


Purpose of Taking. 


25 
26 


Maiden, ~ Existing sewer in Eastern 
Avenue from Biyant Street to 
Broadway, a distance of 4,790 feet, 

the same. 

Maiden, — Right to construct, main- 
tain, etc., sewer in Broadway, from 
Eastern Avenue to Everett bound- 
ary line, a distance of about 2,654 
feet. 


City of Maiden. 
Public street. 


IMl. 

June 19. 

June 19. 


Additional outlet for sewace 
of Maiden and Everett. 
North Metropolitan SjrB- 
tem. 

Additional outlet for sewage 
of Maiden and Everett, 
N<nlh Metropolitan Sys- 
tem. 



(4) l!^OBTH Metropolitan System — Maintenance. 

The cost of the maintenance and operation of the North Metro- 
politan Sewerage Works during the past year was $149,163.19, 
which included the sum of $865 expended in completing the repairs 
on the East Boston pumping station under the special appropria- 
tion of $40,000. 



(a) Sewers and Pumping Stations. 

The length of the Metropolitan sewers in the North Metropolitan 
System is now 59.92 miles, and the local sewers connected with the 
Metropolitan sewers have a length of 683.05 miles, involving 71,860 
connections. 

The sewage before it is finally disposed of in the harbor off Deer 
Island is lifted, the most of it at least twice and a portion three 
times, by pumping at the four stations, the Alewife Brook, Charles- 
town, East Boston and Deer Island pumping stations. 

The daily average amount of sewage discharged into the harbor 
from the Deer Island outlet was 52,800,000 gallons, which was a 
daily average for each individual of the population contributing 
sewage of 109.8 gallons. This daily average is made larger from the 
fact that a considerable number of the local sewers permit the direct 
introduction of rain water. The total amount of the discharge is 
6,200,000 gallons per day less than that of the preceding year, a 
decrease which is principally accounted for by the conditions of 
the rainfall. The maximum amount of sewage discharged in any 
one day in the year was 103,000,000 gallons. 
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The pm6ping stations operated for the North Metropolitan Sewer- 
age System are as follows : — 



Number 

of 
Encines. 



Contract 

Capacity per 

Day 

(Gallons). 



Lift (Feet). 



Deer Island Station, . 
£ast Boston Station, . 

Charkstown Station, . 

Alewife Brook Station, 



4 
4 

3 

3 



235,000.000 
235,000,000 

104.000.000 

22.000.000 



19 
19 
11 
8 
13 



There were obtained for the operation of the pumping stations 
6,900.27 tons of bituminous coal, which was purchased at average 
prices at the different stations varying from $3.79 to $4,47 per 
gross ton delivered in the bins. 

The sums expended for the labor of engineers and their assistants 
in the various pumping stations of the district amounted to 
$68,005.81, and for fuel amounted to $27,133.44. The total ex- 
penditure for the operation of the stations was $95,568.09. 

The average cost per million gallons of sewage lifted per foot 
at the several stations was $0,135. 

(b) Siphons. 

The siphon introduced in the Metropolitan sewer in Cambridge 
by the building of the subway of the Boston Elevated Railway Com- 
pany, and the siphon called for in the sewer crossing the Alewife 
Brook in Arlington in order to conform to the improvements made 
by the Metropolitan Park Commission, have required constant clean- 
ing and flushing, and a gang of 5 men has been regularly employed 
for a portion of the week for this purpose. Their labor has added 
$1050 to the cost of the maintenance of the North Metropolitan 
System. 

(c) Tanneries and Gelatine and Olue Works. 

The oversight and care of the Metropolitan sewers, which receive 

the sewage and waste material discharged from the tanneries and 

other manufactories in Winchester, Woburn and Stoneham, have 

involved the employment of a special force consisting of a foreman 
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and 5 men. Constant cleaning and flushing are required in order 
that the sewers shall not be clogged, and the settling tanks which 
have been introduced at the various establishments, in which the 
most objectionable matter is deposited before the contents are allowed 
to enter the sewers, call for continuous inspection. The semi-liquid 
sludge removed from the tanks for disposal amounted in the year 
to about 6,500 cubic yards. The cost attending this work is so great 
as to make the present situation a serious burden to the North Metro- 
politan Sewerage District. 

(5) South Meteopoutan System — Maintenance. 

The entire cost of maintenance during the past year has been 
$100,399.39. 

Sewers and Pumping Stations, 

The Metropolitan sewers in the South Metropolitan System have a 
length of 43.42 miles, and with these are connected local sewers 
having a length of 557.52 miles, involving 34,415 connections. 

The pumping stations operated for the South Metropolitan Sewer- 
age System are as follows : — 



Number 

of 
Engines. 



Contract 

Capacity per 

Day 

(Gallons). 



lift (Feet). 



Ward Street Station, . 

Quincy Station, . 

Quincy Sewage Lifting Station, 



2 
3 
2 



100,000,000 

18,000,000 

3,000,000 



45 
28 
20 



The larger part of the sewage of the District is lifted into the High- 
level Sewer at the Ward Street pumping station in Roxbury, but the 
sewage of the city of Quincy is pumped into the sewer at Greenleaf 
street near the Quincy pumping station. The entire sewage is 
screened at the INTut Island screen-house for the purpose of intercept- 
ing solid matter and is thence discharged at the bottom of the harbor 
about a mile off from the Island. 

The average daily amount of the sewage thus discharged was 
42,000,000 gallons, and the largest discharge in a single day was 
137,500,000 gallons. The increase in the daily average from last 
year was 2,400,000 gallons. 
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The daily average discharge of sewage for each individual con- 
tributing sewage in the District was 173.6 gallons. 

There were 2,799.65 gross tons of bituminous coal obtained at the 
two pumping stations and screen-house, which was purchased at 
average prices varying from $4.09 to $4.47 per gross ton delivered 
in the bins. 

The expenditures for the labor of the engineers and their assistants 
at the three stations amounted to $38,968.07, and the expenditures 
for fuel amounted to $11,511.33. The total amount expended for the 
operation of the stations was $51,663.05. 

VII. SEWERAGE WORKS — FINANCIAL STATEMENT. 

The financial abstract of the receipts, expenditures, disburse- 
ments, assets and liabilities of the Metropolitan Water and Sewer- 
age Board for the fiscal year of the Commonwealth ending with the 
thirtieth day of November, 1911, was, as stated in connection with 
the Water Works, presented to the General Court in January, in 
accordance with the requirements of chapter 235 of the Acts of the 
year 1906, and a copy of this financial abstract is in part printed as 
Appendix No. 5. 

The following statement of its financial doings, in relation to the 
Metropolitan Sewerage Works, for the calendar year 1911 is here- 
with presented, in accordance with the provisions of the Act of 1906, 
as a part of the annual report of the Board. 

The Metropolitan Sewerage Loans authorized for the construction 
of the Sewerage Works of the North Metropolitan System have 
amounted to $6,635,865.73, to which are added receipts from various 
sources amounting to $64,560.64. The amount of expenditures ap- 
proved by the Board for payment for the year 1911 was $165,695.35, 
and the total amount of expenditures approved to January 1, 1912, 
-was $6,686,891.50. The balance remaining on January 1, 1912, 
was $13,534.87. 

The loans authorized for the construction of the various parts of 
the South Metropolitan System- have amounted to $8,867,046.27. 
The receipts applicable to the loan fund have been $13,632.51. The 
amount of expenditures approved for payment in the year 1911 was 
$20,452.89. The total amount of expenditures approved for payment 
from the beginning of the works has been $8,813,232.53. The bal- 
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ance remaining for the South Metropolitan System on January 1, 
1912, was $67,446.25. 

The bonds issued on account of the loans have been for varying 
periods, not exceeding forty years, and bear interest at the rate of 
3 per cent, and 3^^ per cent. The premiums received on account of 
the sale of bonds for the North Metropolitan System have amounted 
to $179,547.35, and those received on account of the South Metro- 
politan System have amounted to $410,132.03. 

The increase in the debt during the calendar year, as represented 
by the Metropolitan Sewerage Loans, was $62,000.00. The increase 
of the sinking fund for the payment of the debt at maturity was, 
during the same period, $252,933.09. There has consequently been 
a decrease in the net debt during the calendar year amounting to 
$190,933.09. 

The amount expended for maintenance of the North Metropolitan 
System in the year 1911 was $149,163.19, and for the South Metro- 
politan System $100,399.39, a total for both systems of $249,562.58. 

The assessments made to meet interest, sinking fund requirements 
and maintenance and operation of the North Metropolitan System 
amounted in the year 1911 to $463,311.33, and the assessments for 
the South Metropolitan System amounted to $468,169.21. 

The following is a detailed financial statement regarding the Met- 
ropolitan Sewerage Works : — 

(1) Meteopolitan Sewerage Loans, Receipts and Payments. 

The loans authorized for the construction of the Metropolitan 
Sewerage Works, the receipts which are added to the proceeds of 
these loans, the expenditures for construction, and the balance avail- 
able on January 1, 1912, have been as follows: — 

(a) North Metropolitan System. 

Loans authorized under various acts prior to 
1911 for the construction of the North Met- 
ropolitan System and the various extensions, $6,573,865 73 

Loan authorized under chapter 512 of the Acts 
of 1911, for the Maiden and Everett exten- 
sion, 62,000 00 

$6,635,865 73 
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Receipts from sales of real estate and from miscellaneous 
sources, which are placed to the credit of the North Metro- 
politan System: — 
For the year ending December 31, 1911, . $1,168 86 

Tor the period prior to January 1, 1911, . 63,391 78 



64,560 64 



$6,700,426 37 



Amount approved for payment by the Board* out of the 
Metropolitan Sewerage Loan Fund, North System : — 
For the year ending December 31, 1911, . $165,695 35 
For the period prior to January 1, 1911, . 6,521,196 15 



6,686,891 50 



Balance, North Metropolitan System, January 1, 1912, . $13,534 87 

(h) South Metropolitan System. 

Loans authorized under the various acts, applied to the con- 
struction of the Charles River valley sewer, Neponset valley 
sewer. High-level sewer and extension constituting the South 

Metropolitan System, $8,867,046 27 

Receipts for pumping, sales of real estate and from miscel- 
laneous sources, which are placed to the credit of the South 
Metropolitan System: — 
For the year ending December 31, 1911, . $231 38 

For the period prior to January 1, 1911, . 13,401 13 



13,632 51 



$8,880,678 78 



Amount approved by the Board* for payment out of the 
Metropolitan Sewerage Loan Fund, South System : — 
On account of the Charles River valley 

sewer, $800,046 27 

On account of the Neponset valley sewer, 911,531 46 
On account of the High-level sewer and 
extension : — 
For the year ending De- 
cember 31, 1911, . $20,452 89 
For the period prior to 
January 1, 1911, . 7,081,201 91 

7,101,654 80 

8,813,232 53 

Balance, South Metropolitan System, January 1, 1912, . $67,446 25 



iThe word "Board" refers to the Metropolitan Sewerace CoxnmiaBion and the Metropolitan Water 
and Sewerage Board. 
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(2) Issues of Meteopolitan Sewebage Loan Bonds. 

The Treasurer of the Commonwealth, under the authority of the 
successive statutes, has from time to time issued bonds designated 
" Metropolitan Sewerage Loan/' amounting for the North System 
to $6,625,000 and for the South System to $8,877,912. The list of 
the bonds issued prior to the year 1910 is contained in the JN'inth 
Annual Report. The bonds issued in the year 1911 are as fol- 
lows : — 



Datb of Sale. 


Amount 

of BondB 

sold. 


Rate of 
Interest 

(Per 
Cent.). 


Price 
received. 


Date due. 


Premium. 


July 20, IDll 


162.000 


8H 


100.001 


Jan.. mi 


- 



I Not issued or delivered until 1912. 



(3) Meteopolitan Sewerage Loans Sinking Fund. 

Under the authority of chapter 122 of the Acts of the year 1899 
the Treasurer and Receiver-General of the Commonwealth was re- 
quired to consolidate the sinking funds of all the Metropolitan Sewer- 
age Loans into one fund, to be known as the Metropolitan Sewerage 
Loans Sinking Fund. 

The Board received during the year, from rentals and from other 
sources, to be applied to the sinking fund, $259.20. 

The sinking fund established has amounted at the end of each 
year to sums as follows: — 



December 31, 1899, 
December 31, 1900, 
December 31, 1901, 
December 31, 1902, 
December 31, 1903, 
December 31, 1904, 
December 31, 1905, 



$361,416 59 
454,520 57 
545,668 26 
636,084 04 
754,690 41 
878,557 12 

1,008,724 95 



December 31, 1906, 
December 31, 1907, 
December 31, 1908, 
December 31, 1909, 
December 31, 1910, 
December 31, 1911, 



$1,146,998 68 
1,306,850 30 
1,492,418 98 
1,673,784 40 
1,931,741 89 
2,184,674 98 



(4) Annual Appropriations^ Receipts and Expenditures. 

The annual appropriations for the maintenance of the Metropoli- 
tan Sewerage Works, the receipts of the Board which are added to 
the appropriations for maintenance, and the expenditures for main- 
tenance for the year ending December 31, 1911, have been as fol- 
lows : — 
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North Metropolitan System. 

Appropriation under chapter 691 of the Acts of 1911, . . $152,800 00 
Balance of appropriation under chapter 582 of the Acts of 

1908, 849 43 

Receipts from pumping and from other sources, . . . 357 43 



$154,006 86 
Amount approved by the Board for payment, .... 149,163 19 



Balance, January 1, 1912, $4,843 67 

South Metropolitan System. 

Appropriation under chapter 687 of the Acts of 1911, . . $101,800 00 

Receipts from pumping and from other sources, . . . 378 46 



$102,178 46 
Amount approved by the Board for pajrment, .... 100,399 39 



Balance, January 1, 1912, $1,779 07 

(5) Annual Assessments. 

Assessments for the year, amounting to $463,311.33 for the North 
Metropolitan System and to $468,169.21 for the South Metropolitan 
System, were required for the payment of interest and sinking fund 
requirements and the cost of maintenance and operation of works. 
The requirements for the North Metropolitan System were: for 
interest, $202,078.43; for the sinking fund, $111,095.21; and for 
maintenance, $150,137.69. For the South Metropolitan System the 
requirements were: for interest, $299,330.62; for the sinking fund, 
$67,997.19 ; and for maintenance,. $100,841.40. The assessments for 
both the North and South Metropolitan' Systems were made upon 
the cities and towns in the District in accordance with chapter 369 
of the Acts of the year 1906. The respective assessments were as 
follows : — 
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ArHngtoD, 

Belmont, 

Boston, 

Cambridge, 

Chelsea, 

Everett, 

Lexington, 

Maiden, 

Medford, 

Melrose, 



North Metropolitan 

$10,048 34 

6,007 21 

77,610 33 

103,611 80 

25,718 84 

27,209 17 

4,210 15 

41,700 23 

22,263 45 

15,496 52 



Sewerage System. 

Revere, 

Somerville, 

Stoneham, 

Wakefield, 

Winchester, 

Wintlirop, 

Wobum, 

Total, 



$15,308 99 
64,250 86 
5,346 50 
9,505 15 
11,566 58 
10,773 33 
11,883 88 

$463,311 33 



South Metropolitan Sewerage System. 



Boston, 
Brookline, 
Dedham, 
Hyde Park, 
Milton, . 
Newt6n, 



$202,379 19 
84,798 49 
11,571 71 
14,211 55 
21,757 47 
63,876 87 



Quincy, 
Waltham, 
Watertown, . 

Total, 



$29,264 37 
26,560 46 
13,749 10 

$468,169 21 



(6) EXPENDITUEES FOB THE DIFFERENT WOBKS. 

The following is a smnmary of the expenditures mad^ in the vari- 
ous operations for the different works : — 



CoNcrTBucnoN and Acquisition or Wobks. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


Nor^ Metropolitan Syttem. 
Originai sjrstem, main line and branches* 

Lexington branch, 

Everett branch, 

Wakefield branch, 

Stoneham branch, 

Revere extension, 

Chelsea and Everett outlets 

Wakefield branch extension, 

Belmont extension, 

Maiden extension, 

Bulkhead, Chelsea creek, 

North System, enlargement: — 

Administration, 

Deer Island pimiping station, extensions and 
additions, 


14,300 28 
10,625 38 


$5,383,057 67 
68,585 15 
54,877 12 
35,608 29 
11,574 10 

215,722 79 
71,216 41 

190.081 97 

57,363 06 

67,092 63 

3,231 00 

$13,218 05 

195,373 14 


Amountt etarried fonoard, .... 


$23,925 66 


$2C8,501 19 $6,169,400 19 
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CONSTBUCTZON AND ACQUISITION OF WOBK8. 



For the Year ending 
December 31. 1911. 



From Beginning of Work 
to December 31, 1911. 



Amounta brought forward^ .... 

North Metropolitan Sy$t9m — Con. 
North System, enlargement — Con. 
East Boston pumping station, extensions and 

additions, 

l£alden-Ev«^t extension. Sections 65 and 66, . 
Stable and locker, East Boston, .... 



Total for North Metropolitan System, . 

South Mttrovolitan System. 
Charles River vaUey sewer, main line, . 
^ Neponset River valley sewer: — 

Main line, 

Brookline branch, 

High-level Sew^, 

High-level Sewer extension: — 

Charles River valley studies, .... 

Administration, 

Section 80, day work. West Roxbury and Brook- 
line, 

Section 81, Brookline, 

Section 82, Brookline. 

Section 82, day work. Park street crossing. 

Section 83, Brookline 

Section 84, Brookline and Brighton, . 

Section 85. Brighton, 

Section 85, day work, Brighton, .... 

Section 86, Brighton. 

Quincy sewage lifting station 

Land takings, purchase and recording, 



Total for South Metropolitan System, . 



Total for construction for both systems. 



$23,925 66 



$206,591 19 $6,159,400 19 



78,913 36 




242.438 27 




57.138 50 




57,770 70 




5,717 83 




18,691 15 






$165,695 35 




527.491 81 




1 


• • ■ 


$165,695 35 


(6.686.891 50 

• 


- 






$800.046 27 


. 




$866,595 66 




- 




44,935 80 


911.531 46 








$285 00 




5,992,660 01 


- 




$3,893 71 




$1,391 67 


1 


16.455 81 




242 50 




^5.216 41 




155 00 




129.519 35 




- 




136.152 02 




- 




2.030 18 




247 00 




94.065 87 




- 




47.592 89 




3 00 




227.378 50 




- 




66.611 62 




675 00 




57,864 88 




17,403 72 




24.044 60 




50 00 




8.168 95 






20,167 89 




1.108.994 79 




$] 


• • • 


$20,452 89 


^,813.232 53 


• • « 


$186,148 24 


15.500,124 03 



Maintenance. ' 


For the Year endixig 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan System. 

South Metropolitan System 


$149,163 19 
100.399 39 


$1,885,736 29 
1,511,466 37 


Total for maintenance, both systems. 


$249,562 58 


$3,397,202 66 
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(7) Detailed Finawcial Statement. 

The Board herewith presents, in accordance with the Metropoli- 
tan Sewerage Acts, an abstract of the expenditures and disburse- 
ments, receipts, assets and liabilities for the year ending December 
31, 1911: — 

(a) Expenditures and Disbursements. 



Genbral Characteb or Expxnditubss. 



For the Year endinc 
December 31, 1911. 



CoNaTBUcnoN of Wobks and Acquisition bt Pxtbcbabb ob Taking. 

North Metropolitan Sjfatem, 
Administiation: — 

CommiMionerSf 

Secretary, 

Clerks and BteDographerSt 

Traveling 

Stationery, printing And ofiSoe suppUes, 

Telephone, lighting, heating, water and care of building 

Rent and taxes, main office, 

Repairs of building, 

Miscellaneous expenses, 

Engineering: — 

Chief engineer, 

Engineering assistants, 

Inspectors, 

Traveling expenses, 

Stationery, printing and office supplies, 

Engineering and drafting instruments and tools, 

Engineering and drafting supplies, 

Telephone, lighting, heating, water and care of building, .... 

Rent and taxes 

Repairs of building * 

Miscellaneous expenses, 

Advertising, . . . . , 

Labor and teaming, . 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses. 

Contracts: — 
Allis-Chalmers Co., contract 68, addition to pumping plant at Deer Island 

pumping station, 

Allis-Chalmera Co., contract 73, addition to pumping plant at East Boston 

pumping station, 

Amounts earriei fortDord, 



11,196 67 

750 00 

1.651 01 

505 23 
162 11 
165 26 



$833 33 

3,648 50 

1,375 00 

25 25 

20 89 



486 37 
495 80 



524 



812,818 79 
7,016 64 
7,233 35 



$17,307 50 



33.300 00 



14,300 28 



6,890 38 



27.066 78 



$50,607 50 $38,259 44 
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QnNiiaAL Chabactib or Expskditubbs. 



For the Year ending 
December 31, 1911. 



AmounU brought fomoard. 



North Metropolitan Sytem — Con. 
Contracts — Con. 

The Philip Carey Co., contnust 03, magnenia covering to boilen and piping 
at East Boston pumping station, 

Lmnsden A Van Stone Co., contract 89, piping in East Boston pumping 
station, 

Bobb-Mumford Boiler Co. (Robb Engineering Co., Ltd., assignee), con- 
tract 78, furnishing and erecting six vertical fire-tube boilers with smoke 
flue and flsalleries, at the East Boston pumping station, . . • . 

A. G. TomaseUo, contract 81, constructing Section 66 of the North Metro- 
politan Sewerage System (Maiden-Everett Extension) 

Woodbury & Leighton Co., contract 74, eztenoon of engine, boilor, screen- 
house and coal-house at East Boston pumping station 



Beal estate: — 
Settlements, .... 
Legal, conveyancing and expert, 



Total for North Metropolitan System, 



South Metropolitan Syetem. 

High4e9el Setoer, 
Engineering: — 
Engineers, inspectcns, rodmen, laborers and others. 



Hioh^evel Sewer Bxtenaion. 
Administration: — 

Commissioners, 

Secretary, 

Clerks and stenographers, 

Traveling 

Stationery, printing and office supplies. 

Telephone, lighting, heating, water and care of building. 

Rent and taxes, main office, 

Miscellaneous expenses, 



Engineering: — 
Chief engineer. 
Engineering assistants. 



Amounta carried fortDord, 



160,607 60 138,259 44 



2,284 66 
6,400 00 

6,386 60 
17,663 74 
8,764 87> 



90.947 26 



136,480 08 
8 67 



36,488 6fr 



$166,696 Z5 



S286 00 



6285 00 



1760 00 

396 67 

127 01 

61 65 

55 09 

1 25 



1,391 67 



82,829 43 



$2,829 43 $1,676 67 



* Of this amount $15.57 was paid to the North Metropolitan Maintenance Fund, to balance an over^ 
pasrment from said fund on account of spedid appropriation Chapter 582, Acts of 1908, there being but 
$849.43 to cover the final estimate amounting to $865 due Woodbury & Leighton under Contract 74A. 
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GbKBBAL ChABACTBB of EXPBNDXTVBaS. 



For the Year ending 
December 31, 1911. 



AnumnU hrouqJU fonoard. 



South Metropolitan <Sy«tom — Con. 
Encineerinc — Con. 

Inspectors, 

Traveling ezpoues, 

Stationery, printing and office supplies 

Engineering and drafting instruments and tools, 

Engineering and drafting supplies, 

Telephone, lighting, heating, water and care of building, . 

Rent and taxes, . • 

Miscellaneous expenses, 



Advertising, 

Labor and teaming, 

Tools, machinery and appliances, 

Brick, cement, lumber and other field supplies and expenses. 

Contracts: — 
John Cashman & Sons Co., contract 87, Quincy sewage lifting station, 

foundations, 

C. A. Dodge Co.. contract 88, Quincy sewage lifting station, superstruc- 
ture 

Real estate: — 

Settlements 

Legal, conveyancing and expert, 



Total for South Metropolitan System, 



Maintenance and Operation of Wobks. 
North Mfiiropolitan System, 
Administration: — 

Commissioners, 

Secretary and assistants, 

Rent 

Heating, lighting and care of building. 

Repairs of building 

Postage 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses 

Miscellaneous expenses, 



General supervision: — 
Chief engineer and assistants. 

Rent 

Heating, lighting and care of building, 

Amounte carried forwardf . 



t2.8S9 4S $1,676 67 



229 



184 94 
166 26 



13,151 37 
1,375 78 
2.736 19 



$6,555 96 



1,725 00 



$50 00 



$2,749 99 

2,432 89 

247 88 

233 57 

19 02 

41 00 

647 80 

60 14 

37 69 

25 00 



$8,203 15 
743 69 
700 80 



3.181 92 



7,263 34 



8,280 96 



60 00 



$20,452 89 



$6,494 98 



$9,647 64 $6,494 98 
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Gbnxsal Chabactbb of ExPSMDinnuM. 



For the Year ending 
December 31, 1011. 



AnunmU bnmgki fonoard, 

North Metropolitan Syatem -— Ck)n. 
Genwal supervision — Con. 

Repairs of building, . . , 

Postage, 

Printing, stationery and office supplies 

Telephones, 

Traveling expenses 

Miscellaneous expenses* 

Deer Island pumping station: — 

Labor, 

Fuel. 

Oil and waste, 

Water. 

Packing, 

Repairs and renewals, . 

Telephones* 

General supplies, 

Miscellaneous supplies and expenses, \ 

East Boston pumping station: — 

Labor ^ 

Fuel, 

Oil and waste. 

Water, 

Packing, 

Repairs and renewals, 

Telephones, 

General supplies, 

Miscellaneous supplies and expenses 

Charlestown pumping statbn: — 

Labor, 

Fuel, 

Oil and waste, 

Water, 

Packing, 

Repairs and renewals 

Telephones, . : 

General supplies 

Miscellaneous supplies and expenses / . 

Alewife Brook pumping station: — 

Labor, 

Fuel 

Oil and waste, 

Water 

Amounts carried fontard, . . . .... 



19,647 64 16,404 98 



66 98 




60 00 




288 93 




180 44 




146 00 




17 32 


10,396 31 




115.745 75 




9.204 34 




657 60 




874 80 




250 75 




466 84 




190 81 




847 04 




103 70 


28.341 63 




119.718 80 




13,378 03 




433 65 




1,215 60 




117 93 




333 99 




119 34 




1.031 92 




666 81 






37,016 07 




$14,725 26 




3.259 39 




280 27 




847 20 




70 30 




350 44 




46 49 




457 47 




123 19 


20.160 01 




$7,816 00 




1,291 68 




189 88 




295 80 





$9,598 36 $102,400 00 
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Gbnbbal CHARAcrm or Expbmdxtvbbs. 



For the Year ending 
December 31, 1911. 



An^ountt bnught forvtarit 



North Metropolitan 5y«tem — Con. 
Alewife Brook pumping ttation — Con, 

Pacldnc, 

Reptvirs and renewals 

Telephones 

General supplies. 

Miscellaneous supplies and expenses, . 



Sewer lines, buildings and grounds: — 
Engineering assistants, . 

Labor, 

Automobiles, 

Briok, cement and lime, 
Castings, ironwork and metals, 
IVeight, oxpress and teaming. 
Fuel and lighting, .... 
Jobbing and repairing, . 

Lumber, 

Machinery, tools and appliances, . 
Paints and oils, .... 
Rubber and oiled goods. 
Sand, gravel and stone, 

Telephones, 

Traveling expenses. 

General supplies, .... 

Miscellaneous expenses* 



Horses, vehicles and stable account, 

Renewal East Boston pumping station account Chelsea fire, April 12, 1906: 
Supplies and expenses 



Total for North Metropolitan System, 



South Metropolitan Sy^em. 
Administration: — 

CommissionerB, 

Secretary and assistants, < . . . . 

Rent, 

Heating, lighting, and care of building. 
Repairs of building, . > . 

Postage, 

Printing, stationery and office supplies. 

Telephones, 

Traveling expenses, 

Miscellaneous expenses, 



Amount carried forward. 



tO.593 36 1102,409 00 



15 11 

138 77 

40 94 

66 76 

196 44 



10.050 38 



62.650 00 

24.346 99 

211 21 

484 41 

326 06 

1 40 

64 98 

257 51 

107 86 

656 16 

798 91 

342 08 

1 50 

13 85 

342 81 

574 50 

124 69 



81,304 92 



64.533 89 
865 00 



5.398 89 



6149.163 19 



12,333 34 

2,345 81 

• 22034 

206 58 

10 43 

80 00 

525 19 

46 37 

14 00 

26 00 



15,808 06 



65,808 06 
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Gbnbbal Chabactbb of Expbnditxtbus. 



For the Year ending 
December 31, 1911. 



Amount broughi fonoard. 



SotUh Metropolitan System — Con. 
General supervision: — 

Chief engineer and aasistantst .... 

Rent, 

Heating, lighting and care of building. 

Repairs of building, 

Postage, • . 

Printing, stationery and office supplies. 
' Telephones 

Traveling expenses, 

'Miaoellaneous expenses, 



Ward Street pumping station: — 

Labor, 

Fuel 

Oil and waste, .... 

Water, ^ 

Packing, 

Repairs and renewals, . 

Telephonest 

General supplies, .... 
Miscellaneous supplies and expenses, 

Quincy pumping station: — 

Labor, 

Fuel, 

Oil and waste, .... 

Water, 

Packing, 

Repairs and renewals, . 

Tdephones, 

General supplies, .... 
Miscellaneous supplies and expenses. 

Nut Island screen-house: ~- 

labor, 

Fuel 

Oil and waste, .... 

Water 

Packing, 

Repairs and renewals, . 

Telephones, 

General supplies, .... 
Miscellaneous supplies and expenses, 



Amount carried forward. 



$5,341 61 

6«1 06 

619 78 

31 29 

210 19 

139 13 

159 00 

1 00 



119,139 74 

7,466 23 

309 25 

1.348 80 

108 35 

820 70 

94 78 

976 34 

439 92 



16,946 83 

1,620 85 

76 79 

339 73 

11 86 

128 12 

36 06 

103 94 

233 61 



87,881 50 

2,424 25 

52 18 

356 76 

19 10 

10 40 

55 74 

489 54 

71 68 



15,808 06 



7,163 06 



30.704 n 



9,497 79 



11,361 15 



$64,534 17 
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Gbnbbal Chabactbb of Expbitdxtttbss. 



For the Year ending 
December 31, 1911. 



Amount brought forward^ 



South MetropoUUin Syttom — Con. 
Sewer lines, buildings and grounds: -~ 
^ Engineering assistants, 

Labor, 

Automobiles, 

Brick, cement and lime, 

Castings, ironwork and metals, .... 

Freight, express and teaming 

Fuel and lighting, 

Jobbing and repairing, 

Lumber, 

Machinery, tools and appliances, .... 

Paints and oils 

Rubber and oiled goods, 

Sand, gravel and stone, 

Telephones, 

Traveling expenses, 

General supplies, 

Miscellaneous expenses, 



City of Boston, for pumping and interest, 
Horses, vehicles and stable account, 



Total for South Metropolitan System, 



$2,650 00 

19.749 38 

437 64 

440 38 

131 65 

102 80 

21 00 

340 84 

127 77 

218 55 

74 62 

45 49 

35 40 

615 68 

224 83 

24 27 



S64,534 17 



25.240 30 

7,700 00 
2.924 92 

$100,399 39 



(6) Receipts. 

The receipts from the sales of property, from rents and from other 
sources, have been credited as follows : — 



Account. 


For the Year ending 
December 31, 1911. 


From Beginning of Work 
to December 31, 1911. 


North Metropolitan System ~ construction. 
South Metropolitan System — construction. 
North Metropolitan System — maintenance. 
South Metropolitan System — maintenance. 
Metropolitan Sewerage Loans Sinking Fund, 


$1,168 86 
231 38 
357 43 
378 46 
259 20 


$64.560 64 

13.632 51 

14.998 66 

2.108 66 

1.802 59 


Totals, 


$2,395 33 


$97,103 06 
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(c) Assets. 
The following is an abstract of the assets of the Sewerage Works, 
a complete schedule of which is kept on file in the office of the 
Board : — 

Office furniture, fixtures and supplies; engineering and scientific instruments 
and supplies; horses, vehicles, field machinery, etc.; machinery, tools and 
other appliances and supplies; real estate connected with works not com- 
pleted; completed works, including real estate connected therewith. 

(d) Liabilities. 

The sums due on monthly pay rolls amount to $650.72 and there 
are hills for current expenses which have not yet been received. 

Amounts on Monthly Estimates, not due until Completion of Contracts or 

until Claims are settled. 



Namb. 


Work. 


Amoimt. 


High-level Sewer: — 
National Contracting Ck>., 
E. W. Everson A Co., 

High-level Sewer Extension: — 
Timothy J. O'ConneU, . 
Geo. M. Bryne Co 

North Metropolitan ConBtruction: — 
Allia-Chalmers Co., .... 

A. G. TomaseUo, .... 


Sect. 73, contract abandoned 

Sect. 75, contract 14, 

Sect. 82, in part, contract 57, .... 
Sect. 85, in part, contract 63, . . ^ . 

Addition to pumping plant at East Boston pump- 
ing station, contract 73, 

Sect. 66, Maiden-Everett extension, contract 81, . 


$5,516 17 > 
1,000 00 

60 00 
2,508 51 

3,700 00 
2,060 95 



1 Damages claimed by the Commonwealth on account of the abandonment of the contract exceed this 
amount. 

Claims have been made by the following parties, but it is impos- 
sible to state the amounts due for land and other damages, as no 
sums have been agreed upon, and suits are now pending in the courts 
for the determination of most of them: — 

Anna L. Dunican, Carrie S. Urquhart, N. Jefferson XJrquhart, 
Edwin N. Urquhart, Richard Jones, James Doherty, Michael Ni- 
land, William H. Gibbons, Francis Normile, George A. Goddard. 

Vni. RAINFALL AND WATER SUPPLY. 

The past year has added another to a remarkable series of years 
of small rainfall. The total rainfall during the year was about 38.6 
inches, or about 7 inches below that of a long period of years in the 
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past. Though there was a slight increase in the amount of rainfall 
over that of the preceding and two or three previous years, owing 
to the conditions under which the rain fell, a smaller quantity was 
gained for consumption. The amount of water collected from the 
various watersheds from which the water is drawn for the supply 
of the Metropolitan District was less than that recorded in any 
previous year in which measurements have been taken. 

The Wachusett watershed yielded for consumption a daily average 
per square mile of 682,000 gallons, while the average for the 15 years 
during which the measurements have been made has been 1,107,000 
gallons; and the Sudbury watershed yielded a daily average of 
514,000 gallons per square mile as against a daily average of 1,013,- 
000 gallons per square mile during the 37 years for which records 
have been kept. It is thus shown that the yield in the past year of 
the two watersheds was respectively 61.6 and 50.7 per cent, of the 
average amount yielded in the series of years. 

The small quantity of water collected for the water supply during 
the year 1911 is indicated by the accompanying diagram in compar- 
ison with the larger quantity collected in each of the previous years. 
The diagram also illustrates the recurrence during the last four years 
of a dry period similar to, but still more severe than that of the four 
years ending with 1883, which has hitherto been looked upon as a 
period of minimum water supply unprecedented in the records. 

IX. CONSUMPTION OF WATER. 

For the third consecutive vear there has been a reduction in the 
quantity of water required for the consumption of the Metropolitan 
District. The maximum quantity of water supplied to the Dis- 
trict was reached in the year 1908, when the daily average consump- 
tion was 125,441,000 gallons, or 129 gallons for each person. The 
daily average consumption per capita fell in 1909 to 119 gallons, 
in 1910 to 110 gallons, and in the past year it was still farther re- 
duced to 105 gallons, or a total consumption of 109,994,800 gallons 
per day. There is a slight diflFerence between the quantities deliv- 
ered to the various cities and towns, as measured by the Venturi 
meters, and the total quantity indicated as delivered to the District 
by the computation of the amount pumped at the several pumping 
stations and of the amount flowing in the Weston Aqueduct, on ac- 
count of the small amount supplied to the stations and outside the 



COMPARATIVE AMOUNTS OF WATER COLLECTED IN THE 

DIFFERENT YEARS ON THE SUDBURY AND WACHU5ETT 

WATERSHEDS PER SQUARE MILE OF WATERSHED. 



SUDBURY WATERSHED. 
1875 - 1911 
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District and that lost by leakage from the distributing reservoirs and 
pipe mains. 

In 11 of the municipalities there was a decrease in the daily per 
capita consumption. The largest decrease was in the city of Med- 
ford and in the town of Stoneham, where the reduction per capita 
was respectively 11 and 13. The city of Boston reduced its daily con- 
sumption from 130 to 124 gallons per person, and this reduction 
accounts chiefly for the gratifying decrease of the total consump- 
tion of the District. 

There were 5 municipalities in which there was an increase in 
the per capita consumption, Belmont showing an increase of 12 gal- 
lons, ]N^ahant of 7 gallons, Revere of 4 gallons, and Maiden and 
Arlington of a single gallon each. Milton and Swampscott main- 
tained the same rate as in the preceding year. 

During the past year 14,099 water services, new and old, in the 
District were equipped with meters, and there was a substantial com- 
pliance with the Meter Act of the year 1907 both in the installa- 
tion of meters on all new services and the equipment with meters 
of at least five per cent, of all the old services. The cities of Med- 
ford and Melrose and the towns of Watertown, Milton, Winthrop, 
Belmont and Swampscott have now meters upon all their services, 
and the cities of Maiden and Chelsea have metered about 94 per cent. 
of all services. The city of Boston installed an increased number of 
meters during the past year, but its percentage of the number of its 
services metered (27.33) is still the lowest in the list The cities of 
Quincy and Chelsea were especially active in the metering of old 
services. 

The weather conditions of the past and the preceding year were 
similar and in general favorable to a low consumption of water, but 
the increasing introduction of meters must be considered as the prin- 
cipal factor in the reduction of consumption. 

It is, however, apparent more than ever that there is a great waste 
of water in the Metropolitan District which the increasing use of 
meters does not prevent. Notwithstanding the large actual decrease 
in the total quantity of water which is supplied, the amount which is 
drawn from the pipes between the hours of 1 and 4 in the morning 
has not decreased ; the amount thus drawn between these hours, when 
the necessary use is comparatively small, has been at the rate of more 
than 68 gallons per day for each inhabitant of the District. There 
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is a constant leakage of water due to defective local pipes and bad 
house plumbing and to incessant flow from the faucets, by which 
water is wasted to the extent probably of one-third of the entire 
supply afforded. 

This situation demands more careful supervision on the part of 
the responsible authorities of the various cities and towns and the 
adoption of rigorous measures of prevention* Unless such means of 
checking the unnecessary and wasteful consumption shall be taken by 
the local authorities it would seem that the Legislature may be called 
upon to impose upon metropolitan' agents the duty of exercising such 
supervision and inspection, not only in the interest of economy for 
the District and of delaying the time when additional sources of sup- 
ply must be sought and new and extensive works be constructed, but 
also in behalf of the remote communities of the Commonwealth whose 
properties and rights will have to be yielded up for the benefit of the 
Metropolitan District. All reasons demand of the Metropolitan cities 
and towns the adoption of proper measures for the conservation of the 
present water supply and the limitation of the consumption of water 
to the legitimate and necessary requirements of their people. 

The accompanying diagram, similar to that which has been given 
in past reports, showing the average rate of consumption in the past 
year during the entire day and between the hours of 1 and 4 in the 
morning, graphically illustrates the need of renewed attention to the 
subject of unnecessary and wasteful consumption, as well as the in- 
fluence of the general use of meters prevailing in a portion of the 
cities and towns of the District. 

In addition to the quantity of water which is supplied to the cities 
and towns of the Metropolitan District a total of 1,260,622,200 gal- 
lons, an equivalent of 3,453,700 gallons per day, have been drawn 
from the Metropolitan Water sources at various points for the benefit 
of places outside of the District, for which the sum of $11,820.29 has 
been received during the year. 

In accordance with the provisions of the Legislature the city of 
Worcester has diverted from the Wachusett watershed a total of 
759,800,000 gallons for its uses, and the town of Framingham, by 
like provisions, has drawn from Farm Pond and the Sudbury Aque- 
duct for its water supply 264,000,000 gallons, for which compensation 
is provided. 
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Under permanent arrangements made with the Board, water to the 
amount of 58,053,000 gallons has been furnished for its main supply 
to the Westborough State Hospital from the open channel of the 
Wachusett Aqueduct; and, directly from the Metropolitan Works, 
32,598,000 gallons have been furnished to the United States Govern- 
ment for its uses on Peddock's Island; and 4,782,500 gallons have 
been supplied to a portion of the town of Saugus which is connected 
with the water works of the town of Revere. 

Under the recent statute authorizing the Board to furnish water 
to cities and towns outside of the District in cases of temporary 
emergencies, the town of Wakefield was in the latter part of the year 
supplied with a total of 83,948,700 gallons, and the city of Worces- 
ter with 62,440,000 gallons. 

Although it does not in any degree afford a reason or excilse for 
neglecting any means which may be possible for conserving the sup- 
ply for the future, it is gratifying that, notwithstanding the almost 
unprecedented small amount of rainfall following a series of dry 
years unknown to the past records, the Metropolitan District has 
during the past year been brought neither to inconvenience nor appre- 
hension on account of the scarcity of water, and has been able to 
assist two other communities in the emergencies which they have 
suffered. 

X. RECOMMENDATIONS FOR LEGISLATION. 

In its preliminary report to the Legislature the Board has not 
asked for authority to construct any additional works for the Metro- 
politan Water System, and the loans already authorized are deemed 
sufiicient for the completion of the works in progress. Neither has 
any construction been called for in the South Metropolitan Sewerage 
Svstem. 

The Board has, however, been compelled to ask for authority to 
proceed to supply new screening machinery for the East Boston 
pumping station and to construct a supplementary sewer in the 
Mystic valley, both of these works being in the North Metropolitan 
Sewerage System. The reasons for these requests are given in the 
preliminary annual report as follows : — 

The original plan for the improvement and extension of the East Boston 
pumping station contemplated new screening machinery. The amount esti- 



66 METROPOLITAN WATER [Pub. Doc. 

mated as necessary for the purpose, however, was not included in the appro- 
priation as made hy the Legislature. Now that the other work has heen 
completed the Board deems it advisable to remedy the defects existing in 
this machinery. The screens are now operated under ground in a deep pit, 
and their operation is not only difficult and unsanitary, but is expensive and 
uneconomical. The Board, therefore, has recommended that authority be 
given to acquire additional land and to provide new machinery for the pur- 
pose. The sum of $28,000 is estimated as the amount necessary to accomplish 
the improvement. 

The Board finds itself compelled to call attention to the situation relative 
to the disposal of the sewage in the Mystic Valley and to recommend that 
measures be taken for the relief of the conditions which now prevail there. 

The Metropolitan Sewerage Commission, as early as the year 1890, planned 
to dispose of the sewage and manufacturing wastes of the city of Wobum 
and the towns of Winchester and Stoneham by purchasing from the city of 
Boston the old Mystic Valley sewer, which had been originally constructed 
to protect the Mystic water supply, and by building in addition a new Metro- 
politan sewer. It was anticipated that the two sewers would be sufficient 
in the natural course of events to provide for this district for a long period 
of years. Since the date when this system was projected there has been a 
large and unanticipated increase in population in this region, due in part to 
more extended transit facilities, and there has also been a large growth in 
the tanning and other manufacturing establishments. 

The quantity and character of the sewage and of other matters which are 
received in the Metropolitan sewers have been a subject of serious considera- 
tion for several years. The Board has caused the adoption of various 
measures for meeting the difficulties existing and for the purpose of post- 
poning the time in which a supplementary sewer shall be required for the 
Mystic Valley. There has been a substantial compliance with the require- 
ments of the Board that the tanneries and other manufacturing^ establish- 
ments should prevent, by settling tanks or otherwise, 'the entrance into the 
sewers of the objectionable wastes which not only increase the volume of 
matter received, but, being of a glutinous character, dog the sewers and 
decrease their carrying capacity. There are, however, very large quantities 
of liquids discharged into the sewers from these establishments, and a great 
increase in these quantities seems imminent in the near future on account 
of projected extensions of existing works and erection of new establishments. 
At the same time there is a large and steady increase in the population con- 
tributing sewage. 

The old Mystic Valley sewer and the additional Metropolitan sewer, con- 
structed by the Metropolitan Sewerage Commission have a combined maximum 
capacity at the point where the old Mystic sewer ends of about 14,000,000 
gallons per day. This capacity has at times not only been reached but in 
certain periods of successive hours in the day has been greatly exceeded, 
having reached a maximum of discharge of about 17,300,000 gallons per day 
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and in a few cases in the past there have been actual overflows from the 
manholes. There have been like overflows from the local sewers. 

Very recent events have tended to hasten the Board to the conclusion that 
it should now advise entering upon the construction of a new supplementary 
sewer during the present year. 

The town of Winchester has in the past year entered upon certain large 
unprovements affecting the Aberjona River and the region through which 
the present sewers pass, which, if carried out, will seem to demand a change 
and improvement in the sewage disposal. 

The Legislature of last year by chapter 291 authorized and directed the 
State Board of Health to prevent the entrance or discharge of sewage or any 
other substance, which might be injurious to the public health or might tend 
to create a public nuisance, into any part of the Aberjona River or its tribu- 
taries, and the statute further provides that whoever permits the entrance or 
discharge therein of any sewage or other such substance shall be punished 
by a fine not exceeding $500 for each offense. 

It is the opinion of our engineers, notwithstanding the disposal of the 
objectionable factory wastes in tanks, which has been effected recently, that 
under present possible circumstances times may occur, as in the past, when 
it will be impossible to convey away all the sewage matter entering the two 
sewers and consequently to prevent overflows directly or indirectly into tlie 
Aberjona River. 

To keep the sewers in the present condition so as to dispose of the sewage, 
as it has been accomplished, has required extraordinary inspection and con- 
stant cleaning and flushing and enforcement of regulations, involving an 
expense of nearly $10,000 a year, the larger part of which would not be 
required if a new sewer as projected be built. 

It therefore seems to the Board that it cannot longer delay in asking for 
authority to begin the construction of a supplementary sewer during the 
coming year. 

Such a new sewer as recommended by the engineers would extend from a 
point near the boundary line between the city of Wobum and the town of 
Winchester and after making connection with the Stoneham^ branch proceed 
through the congested district of Winchester and join the existing large 
Metropolitan main sewer in West Medford, whence this main has a safe 
carrjring capacity for the whole district for many, years to come. This new 
sewer as proposed would have a length of about 3.2 miles and a size varying 
from 3 feet to 4 feet in diameter, with a carrying capacity of about 22,000,- 
000 gallons per day. The cost of its construction is estimated at $350,000. 

The Board therefore recommends that the necessary authority be given 
for the issuance of bonds to the amount of $378,000 on account of the Metro- 
politan Sewerage Loan Fund, North System, in order to provide for supplying 
the screening machinery at the East Boston pumping station and for the 
construction of the supplementary sewer in the Mystic Valley. 
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XL FUTURE WORK. 

The Board has estimated that the maintenance and operation of 
the works for the water supply and its distribution to the cities and 
towns of the Metropolitan Water District will require for the cur- 
rent year the sum of $426,000, and of the works for the collection 
of sewage in the Metropolitan Sewerage Districts and its disposal 
will require an expenditure of $268,050, a total estimated expendi- 
ture for the current year of $694,050. Although this total estimated 
as necessary to be expended is about $20,000 greater than that of 
last year, largely by reason of the acts of the Legislature amending 
the eight-hour law and establishing $2.25 a day as the minimum 
wage of laborers, the total which will be required to be assessed upon 
the District will, it is anticipated, be less than that called for last 
year, on account of the income arising from the operation of the 
Wachusett power plant 

The estimates of the amount required include a request for the 
sum of $20,000, which may be expended by the Board from time 
to .time for the protection and improvement of the water supply, as 
new menaces to the purity of the water upon the different watersheds 
appear, or as the sources of danger become more threatening. 

There remains to be completed, as already authorized, a portion 
of the 60-inch main pipe line which is to constitute a second main 
for bringing the supply of water from the terminus of the Weston 
Aqueduct to the Chestnut Hill Eeservoir, the part to extend from 
the Charles River to Valentine Street in !N'ewton, a distance of about 
14,400 feet^ not yet having been constructed. It is anticipated that 
the portion of the line completed will relieve the pressing immediate 
needs and that it will not be necessary to enter upon the construc- 
tion of the remainder of the line during the coming season. 

The extension of the main pipe line from Forest Hills to the 
central portion of Hyde Park in order to furnish a water supply 
to that district, which has now become a part of the city of Boston, 
has been nearly completed. A new pumping station which is neces- 
sary in order to supply water to that section with the pressure which 
is ultimately desired has been begun and will be erected in the com- 
ing season. Two new pumping engines will be installed in the 
station. 

While the construction of no large water works is called for in the 
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coming year, considerable engineering labor will be necessary in 
order to bring to entire completion, with the necessary record plans, 
the works which have been recently finished or are near completion. 

The Board has been called upon to make investigations and fur- 
nish information relative to supplying water to municipalities not 
now included in the Metropolitan Water District, and it does not 
seem improbable that, owing to the scarcity of the water supply in 
several cities and towns during the past year, the Board will be 
called upon by the Legislature at the present session to construct 
works in order, to furnish a water supply to some other municipalities 
not now included in the Metropolitan Water District. 

The Board has made in its preliminary report to the Legislature 
recommendations for construction which, if adopted, will require 
extensive work upon the North Sewerage System, these being the 
provision of new screening machinery in connection with the im- 
provements at the East Boston pumping station, and the building of 
an additional main sewer in the Mystic valley. 

The Board has still under consideration the adequacy of the pres- 
ent works properly to dispose of the large amount of sewage which is 
discharged into the harbor from the Deer Island outlet, and it is 
probable that some measures will be called for in the early future 
in order to provide a better and more effective method by which the 
sewage shall be disposed of when discharged into the sea. 

The detailed reports of the Chief Engineer of the Water Works 
and of the Chief Engineer of the Sewerage Works, with various 
tables and statistics are here^^th presented. 

Respectfully submitted, 

HENRY H. SPRAGUE, 
HENRY P. WALCOTT, 
JAMES A. BAILEY, Jb., 
Metropolitan Water and Sewerage Board, 

Boston, February 26, 1912. 
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REPORT OF CHIEF ENGINEER OF WATER WORKS. 



To the Metropolitan Water and Sewerage Board. 

Gentlemen : — The following is a report of the work done under 
the charge of the Chief Engineer of the Metropolitan Water Works 
for the year ending December 31, 1911, 

General Statement. 
The Chief Engineer has charge of the design and construction of 
all new works, and of the maintenance and operation of all the works 
controlled by the Metropolitan Water and Sewerage Board for supply- 
ing water to the eighteen municipalities which have received their 
supply from the Metropolitan Works. 

Organization. 
The Chief Engineer has had the following assistants : — 

William E. Foss, . . Assistant to Chief Engineer, 

Elliot R. B. AUardice,. Superintendent, Wachusett Department. 

Charles E. Haberstroh, Superintendent, Sudbury Department. 

Samuel E. Blillam, . Superintendent, Pipe Lines and Reservoirs, Distri- 
bution Department. 

Arthur E. O'Neil, . Superintendent, Pumping Stations, Distribution De- 
partment. 

Alfred A. Doane, . . Division Engineer, specially in charge of engineer-- 

ing work at pumping stations. 

Barzillai A. Rich^ . Assistant Engineer, employed until December 20,. 

1911. 

Clifford Foss, . . Assistant Engineer* 

Benjamin F. Hancox, . Assistant in charge of Drafting Department. 

James W. Killam, . Assistant Engineer, in charge of tests of coal and 

oil. 

William E. Whittaker, Office Assistakt. 

Arthur W. Walker, . Biologist. 

William W. Locke, . Sanitary Inspector. 

At the beginning of the year the engineering force, including those 
engaged upon both the construction and maintenance of the works,. 
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numbered 51, and at the end of the year, 46. The average force was 
constituted as follows : — '■ 

Chief Engineer, 1 

Department Superintendents, 4 

Division Engineers, 2 

Assistant Engineers, 7 

Assistant Engineer and Sanitary Inspector, 1 

Draftsmen, 3 

Instnimentmen, 7 

Rodmen, 6 

Inspectors, 2 

Office Assistant, ............ 1 

Biologists, 2 

Sanitary Inspectors, 2 

Stenographers, 4 

Clerks, ♦ 5 

Photographer, 1 

Messengers, 2 

50 

There has also been a maintenance force, exclusive of the engineers 
above mentioned, averaging 225, employed in the operation of the 
several pumping stations and in connection with the maintenance of 
the reservoirs, aqueducts and pipe lines, and in doing minor con- 
struction work. 

The number of men employed in the maintenance force of the 
several departments has been as follows: — 



nning 
of Year. 



End of Year. 



Average. 



Waohuaett Department, 

Sudbury Department, 

Distribution Department, pipe lines and reservoirs, 
Distribution Deiiartment, pumping service. 



39 
56 
91 
58 



47 
U 
68 
60 



244 



219 



47 
51 
71 
66 



225 



In addition to the men employed directly by the Board, a force 
averaging 79 men, reaching a maximum of slightly less than 200 in 
September, was employed from March 20 to December 15 by the 
contractors engaged in constructing new works. 
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CONSTRUCTION. 

60-Inoh Supply Main from the Weston Aqueduct. 

This work was authorized by the Legislature in 1909, and a con- 
tract for furnishing 8,000 tons of 60-inch pipes was made in that 
year. Contracts for laying the pipes, for the construction of a con- 
crete-lined rock tunnel, and for 363 feet of cement-lined steel pipe 
were made in 1910. Two of the contracts, covering the laying of 
16,920 feet of 60-inch pipe, were completed in that year. During 
the past year the contract with Joseph Hanreddy for building the 
tunnel and laying the steel and cast-iron pipes at both ends connect- 
ing with the 60-inch cast-iron pipes laid in 1910, has been completed, 
and the main was placed in service on November 4, 1911. At the 
end of the year 1910, Mr. Hanreddy had practically finished the ex- 
cavation of the tunnel, 2,040 feet long, and had laid 664 feet of 60- 
inch cast-iron pipe. The work remaining to be done consisted of 
lining the tunnel •and laying and lining the cement-lined steel pipe. 
Active operations were resumed during the latter part of March in 
cleaning and trimming the tunnel preparatory to placing the concrete 
lining. On April 14 the placing of concrete in the bottom of the 
tunnel was begun, with a force of 22 men and 2 mules. The method 
employed in lining the tunnel was as follows: The bottom of the 
tunnel was first covered with concrete to an elevation 9 inches below 
the elevation of the finished invert. Steel forms of the Blaw col- 
lapsible type were then set up and the side walls and top of the tunnel 
were formed, after which the forms were removed and the invert 
cleaned and filled to the finished grade. Each of these operations 
was begun near the centre of the tunnel and carried on toward each 
portal. The concrete lining, with the exception of grouting, was com- 
pleted from Station 18 to the west portal on June 16, and to the east 
portal on August 11. In order that all voids between the concrete 
lining and the rock should be thoroughly filled, and for the further 
purpose of preventing leakage from the tunnel when subject to an 
internal pressure of 20 poimds per square inch, 1^ inch wrought- 
iron pipes were built into the lining of the tunnel, extending into the 
spaces above the lining which could not be thoroughly filled by hand 
labor. Through these pipes, which were spaced irregularly but an 
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average of 17 feet apart for the whole length of the tunnel, there was 
forced 292 cubic yiards of Portland cement grout under a pressure of 
60 pounds per square inch. The grout was composed of equal parts 
of Portland cement and finely screened sand mixed dry, to which 
sufficient water was added to obtain a mixture which would flow 
freely through the interstices in the concrete and seams in the rock. 
The grouting was begun on September 21 and completed on Octo- 
ber 3. Between October 19 and 23, the interior of the tunnel was 
scraped and coated with a wash of Portland cement. 

Between Station 4 + 36 and Station 6 + 38 and between Station 
26 + 73 and Station 28 + 34 riveted steel pipes 80 inches in diameter, 
lined with cement mortar and covered on the outside with concrete, 
were used to form the connection between the concrete-lined rock tun- 
nel and the 60-inch cast-iron pipes. The steel pipes were furnished in 
sections about 20 feet long by the Hodge Boiler Works of East Boston, 
and were placed, riveted together, lined and covered by the contractor 
for building the tunnel. Each 20-foot section of the pipe was made 
of three alternately large and small courses, each course being 
formed of a single sheet of flange steel 6 feet, 11 inches wide and 
% 6 of an inch in thickness. The longitudinal joints were lapped 4% 
inches and double-riveted with %-inch rivets spaced 2% inches from 
centre to centre. The circular joints were lapped 2Y2 inches and 
single-riveted with %-inch rivets spaced about 2% inches on centres. 
At intervals of about 40 inches, pads 6 inches in diameter and % 
inch in thickness were riveted on top of the pipe, through each of 
which was drilled and tapped a hole for a 2-inch diameter steel plug. 

The placing and riveting together of the 2()-foot sections of steel 
pipe at the west portal of the tunnel was begun on July 10 and 
finished on July 22. At the east portal this part of the work was 
begun on August 21 and completed on September 12. After the 
steel pipes were riveted and calked, they were thoroughly cleaned 
both inside and out by the sand-blast process, and immediately after- 
ward covered with a wash of Portland cement applied with a brush. 
The work of covering the exterior of the steel pipes at the west 
portal of the tunnel with Portland cement concrete was begun on 
July 27 and finished on August 11. At the east portal this work 
was done between September 18 and 28. The concrete surrounding 
the pipes is 9 feet 8 inches wide on the bottom and 6 inches in thick- 
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ness over the top of the pipes. The lining of the pipes was done 
at the west portal of the tunnel between August 19 and September 
15, and at the east portal of the tunnel between September 27 and 
October 18. 

The pipes are lined with Portland cement mortar composed of one 
part of cement and two parts of sand. These materials were mixed 
with water in barrels which were supported on a platform placed 
about 4 feet above the pipes. Blaw collapsible steel forms were set 
up inside the pipes, leaving a space of 2 inches between the outside 
of the forms and the inside of the pipes, and the thoroughly mixed 
material was run into these spaces through 2-inch pipes inserted in 
the holes made in the top of the 80-inch pipes. The lining was ap- 
plied in lengths of 14 feet. At the junctions between the 76-iiich 
mortar-lined steel pipes and the 60-inch cast-iron pipes, 76-inch X 
60-inch cast-iron branches were set and the 60-inch outlet capped, for 
use when an additional main shall be required. The work of refill- 
ing and surfacing the trenches at the tunnel portals, removing the 
contractor's plant, replacing fences, etc., was completed on Novem- 
ber 25. 

At the end of the year there remained about 2,800 cubic yards of 
broken stone, suitable for concrete, and 1,500 cubic yards of stone 
dust, suitable for surfacing sidewalks and roadways. 

The cost of the work done by Joseph Hanreddy under his contract 
was $114,472.18. 

The maintenance force in July made the connection at Valentine 
Street in Newton between the 60-inch main laid by Cavanagh 
Brothers in 1910 and the 48-inch Metropolitan main laid in 1902. 
The cost of connecting the 48-inch pipe, setting the branch, laying 
the connecting pipes, setting a 36-inch valve, and doing all incidental 
work, was $1,421.64. 

A leak due to a cracked pipe was discovered a short distance west 
of Walnut Street when the pipe line was being tested. The substitu- 
tion of a perfect pipe cost $289.23. 

The leakage from this main, as determined by meter measurement 
before the main was placed in service, was 6 gallons per minute for 
16,928 feet of 60-inch main, and 19 gallons per minute for 2,03& 
feet of concrete tunnel and 863 feet of 76-inch cement-lined steel 
pipe. 

The cost of all work in connection with the new main from a point: 
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near Valentine Street to the connection on Beacon Street near Chest- 
nut Hill Avenue, a distance of 20,252 feet, to December 31, 1911, 
was $455,090.25, as follows : — 

17^54 Feet of 60-inch Cast-iron Pipe. 

Pipes, special castings and valves, $215,198 10 

Ventnri Meter, 2,350 00 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 66,086 35 

Rock excavation, 13,327 66 

Valve chambers and concrete backing for curves, . . . 2,820 65 

Work in connection with changes in underground structures, . 6,849 74 
Resurfacing trench in Commonwealth Avenue, Newton, labor by 

city of Newton, 4,357 16 

Making connections, testing and putting lines in operation, . 10,703 48 

Real Estate, 290 40 

Engineering, . 16,380 00 

Total, $338,363 54 

Cost per foot, $18.95. 

363 Feet of SO-inch Steel Pipe. 

Steel pipe, $3,725 57 

La3dng steel pipe, lining with mortar and covering with con- 
crete, 6,113 69 

Earth excavation, . . . 4^38 01 

Rock excavation, 2,538 25 

Engineering, 383 00 

Total, $17,353 52 

Cost per foot, $47.81. 

2,042,5 Feet of 76-inch Pressure Tunnel in Rock. 

Tunnel excavation, $51,074 40 

Crushing stone, 7,334 25 

Concrete tunnel lining, 31,568 81 

Grouting tunnel, 3,696 50 

Extra work on shafts at old Cochituate Aqueduct tunnel, and 

miscellaneous, 800 00 

Legal conveyancing and expert, 100 55 

Engineering, 4,798 68 

Total, $99,373 19 

Cost per foot, $48.65. 
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New Supply Main to East Boston. 

The construction of an additional main for the supply of East 
Boston was begun in 1910, and the work was quite fully described in 
the report for that year. At the beginning of 1911 the work remain- 
ing to be done was the completion of the laying of the 36-inch pipes 
in the tunnel under Chelsea Creek, and of connecting the pipes in 
the tunnel with the pipe lines in East Boston and Chelsea, also the 
filling of the tunnel and shafts with Portland cement concrete and 
constructing chambers on top of the shafts. This work was com- 
pleted on January 28, and the main was placed in service on Feb- 
ruary 17. 

The tunnel was built and the pipes were placed in the tunnel by 
day labor, under the supervision of Charles A. Haskin. The work 
of laying the pipes connecting the pipes in the tunnel with the mains 
of the City of Boston in East Boston and with the pipes laid by 
contract in Chelsea, including the work of setting a Venturi meter 
and the making of the joints in the pipes through the tunnel, was 
done by the maintenance force. 

A test of the portion of the pipe line laid in Chelsea streets, com- 
prising 725 feet of 30-inch pipe* and 2,876 feet of 36-inch pipe, 
showed a leakage of 2 gallons per minute, and a test of the portion, 
812 feet in length, including the tunnel, showed a leakage of 3.2 
gallons per minute. 

The cost of the whole work was $91,960.49, as follows: — 

729 Feet of 304nch and 3,214 Feet of Sd-inch Cast^ron Pipe in Public Streets. 

Pipes and special castings, $23,150 04 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 6,830 90 

Pile driving and timber foundation, 3,533 08 

Valve chambers and concrete backing for curves, . . . 579 00 

Work in connection with changes in underground structures, . 2,357 71 

Making connections, testing and preparing lines for service, . 3,655 88 

Engineering and preliminary, 2,293 26 

Total, $42,399 87 

Cost per foot, $10.75. 
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504 Feet of 36-inch Cast-iron Pipe in Tunnel under Chelsea Creek. 

Pipes and special castings, $4,386 15 

Tunnel excavation, 20,400 73 

Brick lining, 10,544 36 

Laying 36-incli pipe in tunnel, 4,054 72 

Concrete protection for pipes in tunnel, 5,737 13 

Testing line and miscellaneous expenses, 873 65 

Legal, conveyancing and expert, 42 80 

Real estate, 900 00 

Engineering, . 2,621 08 

Total, $49,560 62 

Cost per foot, $98.33. 

Pumping Engine fob Southebn High Sebvioe. 

The 40,000,000-gallon triple expansion crank and fly-wheel en- 
gine for which a contract was made in 1909 with the Holly Manu- 
facturing Company, was first operated on March 27. This engine 
was operated 4,174 hours and 32 minutes during the year, equiva- 
lent to 173 days, 22 hours and 32 minutes, but the official duty trial 
has not as yet been made. 

Two boilers for supplying steam to this engine have been furnished 
by the Eobb-Mumf ord Boiler Company of South Framingham. One 
of these was delivered late in December, 1910, and the other on 
January 2, 1911. They were unloaded from the cars and placed in 
position in the boiler-room by F. Eoiight & Son, Corporation, for 
the sum of $600. 

The steam pipes forming the connections with the existing pipes 
in the boiler-room were furnished by The Lumsden & Van Stone 
Company, for the sum of $447; and the Chapman Valve Manufac- 
turing Company furnished eight 5-inch, one 6-inch and one 8-inch 
valve for $362.98. The covering of the boilers, steam pipe and 
smoke flues with magnesia plastic covering was done by the Philip 
Carey Company, for $739. Eailings and galleries for use in the 
boiler-room and the bridge connecting Engines Nos. 7 and 12 were 
furnished by The Lumsden & Van Stone Company for $553.48. 

The erection of steam piping, boiler flues and fittings, and of the 
galleries and railings in both boiler and engine-rooms was done by 
the regular employes at the station. The work of connecting the 
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discharge pipes from the engine with the 86-inch and 30-inch mains 
in front of the pumping station, consisting of about 100 feet of 
36-inch pipe and two 36-inch hydraulic valves, together with the 
covering of the hydraulic valve chamber and the construction of 
six brick chambers over valves outside the building, was done by the 
maintenance force at a cost for materials and labor of $5,570.07. 

The cost of all the work connected with the installation of these 
engines, including the connecting pipes in the vicinity of the pump- 
ing station, to Dec. 31, 1911, was $132,397.36, as follows: — 

Pumping Engine. 

Engine No. 12, $85,000 00 

Hydraulic valves, pipes and special castings, . 3,515 54 

Labor and supplies for engine foundation and 

miscellaneous work, 9,223 31 

Total, $97,738 85 

Boilers. 

Boilers Nos. 15 and 16, $10,448 00 

Fuel economizer, 1,740 00 

Hauling and. erecting boilers, .... 600 00 

Smoke flue, 536 00 

Grates, 437 75 

Non-conducting covering for boilers, steam pipes 

and flues, 739 00 

Steam pipes, 447 00 

Railings and galleries, 553 48 

Valves and special castings, 366 25 

Labor and supplies for boiler foundations and 

miscellaneous work, 3,138 36 

Total, 19,005 86 

Engineering. 
Engine No. 12 and Boilers Nos. 15 and 16, . . . . . 4,743 21 

Total for machinery, $121,487 92 

Connecting Pumping Engine to Existing Pipe Lines. 

Pipes, special castings and valves, . . . $5,924 45 
Labor and supplies for pipe laying, and miscel- 
laneous work, 3,938 16 

Engineering, 1,046 83 

Total, $10,909 44 
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Extension of Works to Hyde Park* 

On March 28, 1911, the town of Hyde Park applied to the Board 
for a supply of water from the Metropolitan Works. On May 18, 
1911, an act of the Legislature was approved authorizing the ex- 
penditure of $212,000 for the construction of the necessary extension 
of the works. The amount appropriated is expected to cover the 
cost of the 24-inch main 10,200 feet long, extending from Morton 
Street at Forest Hills through Hyde Park Avenue to the Hyde Park 
line; a pumping station located at the end of the 24-inch main, 
containing two engines, each of 3,000,000 gallons capacity in 24 
hours ; a 20-inch main 6,700 feet long, extending from the pumping 
station through Hyde Park Avenue to Cleary Square, where it con- 
nects wdth existing mains in Hyde Park. The appropriation also 
covers the cost of a 20-inch main about 3,000 feet long from the 
pumping station to a connection with the pipes of the city of Boston 
at the junction of Poplar and Beech streets in West Eoxbury. 
Through this pipe water is to be pumped to the standpipe on Bellevue 
HiU for the supply of the highest portions of West Eoxbury, Hyde 
Park and Milton. 

A contract for furnishing 2,561 tons of pipes and 71 tons of spe- 
cial castings for the work was made with the United States Cast Iron 
Pipe & Foundry Company on May 24, 1911. A storage yard was 
leased at Hyde Park from the New York, New Haven & Hartford 
Bailroad, and fitted with a derrick for handling the pipes. The pipes 
began to arrive in the latter part of April. 

The work of laying pipes for the Hyde Park extension has been 
done under three contracts. 

Contract No. 341 for Section 39 was awarded to Michele Eusso & 
Son on June 24. This contract included the laying of 10,086 feet 
of 24-inch pipe from Morton Street in Forest Hills Square through 
Washington Street, Walkhill Street and Hyde Park Avenue to the 
Hyde Park line. The work was begun June 28. Pipe laying was 
completed on November 30, and the work of refilling and resurfacing 
the trenches on December 12. At Station 47, where the pipe line is 
carried over the channel of Stony Brook, 36 feet of riveted steel pipe 
were used in place of cast iron pipe; and at the crossing over the 
new channel which is being constructed for Stony Brook in Walk- 



80 METROPOLITAN WATER [Pub. Doc. 

hill Street, a temporary line of 24-incli cast-iron pipe about 100 feet 
in length was laid. 

The maintenance force of the department laid the steel pipe and 
constructed a box at the Stony Brook crossing, laid the temporary 
line over the new channel of Stony Brook, laid 20 wooden insulating 
joints, set seven 1%-inch air valves and tested the work. 

The test showed a leakage of 7 gallons per minute. 

Contract No. 343, for Section 40, included the laying of 6,731 feet 
of 20-inch main from the terminus of the 24-inch main at a point 
near the Hyde Park line, through Hyde Park Avenue to Cleary 
Square in Hyde Park. This contract was awarded to James L. 
Bryne, of Dorchester, on July 12. Trench excavation was begun 
July 21 and the contractor finished the work on November 11, in- 
cluding the laying of 259.6 feet of 24-inch, 324.5 feet of 20-inch pipe 
and 121.5 feet of 6-inch and 12-inch pipe not included in the original 
contract. 

The maintenance force made 15 insulating joints of wood, set four 
1%-inch air valves and made the connection between the 20-inch main 
and the 12-inch Metropolitan extra high service main in Metropolitan 
Avenue. The test of this main showed a leakage of 2.3 gallons per 
minute. 

Section 41 included a 20-inch pipe line from the pumping station 
on Hyde Park Avenue, crossing the New York, New Haven & Hart- 
ford Railroad, thence through Grew Avenue, Mansur, Burleigh, Dale 
and Poplar streets to Beech Street, a distance of 2,984 feet. Contract 
No. 344, for laying this pipe, was made with Andrew M. Cusack, 
of Boston, on August 28, who began work on August 29, and com- 
pleted his contract on November 21. At the crossing of the New 
York, New Haven & Hartford Railroad eleven lengths of flexible 
ball and socket joint pipes were used in place of pipes with the 
ordinary leaded joint, for the purpose of preventing leaks at the 
joints, due to jar from the trains. 

The maintenance force made the connections with the pipes of the 
city of Boston at the junction of Beech and Poplar streets, set two 
1%-inch air valves and did considerable work in building an embank- 
ment t)ver a portion of tlie pipe line in Mansur Street and Grew 
Avenue. The test of this line showed a leakage of 5 gallons per 
minute. 
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Land having an area of 61,928 square feet, lying between Hyde 
Park Avenue and the New York, New Haven & Hartford Railroad 
has been acquired, plans for a pumping station have been so far 
perfected that the coal pocket and engine and boiler house founda- 
tions are now under construction, and a contract has been made for 
making and installing two pumping engines. Plans and specifica- 
tions for the pumping station superstructure and for the boilers are 
being made, and it is expected that the plant will be completed in 
readiness for operation before the first of December, 1912. 

The work of excavating for the building foundations, grading the 
grounds, and for a side track which is to be constructed by the Rail- 
road Company, was begun on October 18 by a day-labor force under 
the supervision of the engineering department The work done by 
this force to the end of the year included 4,006 cubic yards of exca- 
vation, 339 cubic yards of concrete masonry in building foundations, 
and the laying of cast-iron and Akron pipe for sewers and drains. 

A contract made on Sept. 18, 1911, calls for the construction and 
erection in readiness for use on or before Sept. 18, 1912, of two hori- 
zontal duplex compound engines, each having a capacity of 3^000,000 
gallons in 24 hours. The contract price for the two engines is 
$16,600. 

Although the pumping station will not be completed for nearly a 
year, the mains connecting the Metropolitan Works with the distri- 
bution system of Hyde Park are in readiness for use. 

The cost of work in connection with the extension of the supply 
to Hyde Park to Dec. 31, 1911, was $112,584.36, as follows: — 

134.4 Feet of 20-inch and 10,468.1 Feet of 24'inch Cast-iron Pipe, Section 39, 

Pipes, special eastings and valves, $30,312 76 

Laying pipes, including pipe-laying materials and earth excava- 
tion, 11,516 63 

Rock excavation, 2,742 00 

Valve chambers and concrete for bracing curves, and foundation 

for paving, . 1,155 00 

Work in connection with changes in underground structures, . 1,794 72 

Filling and testing main and preparing it for service, . . . 1,602 81 

Engineering and preliminary, 2,032 76 

Total, $51,156 68 

Cost per foot, $4.82. 
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6,810 Feet of BO-inch CasUron Pipe, Section 40. 

Pipes, special castings and valves, $17,884 60 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 6,049 41 

Bock excavation, 2,545 00 

Valve chambers and concrete for bracing curves, . . . 714 00 

Work in connection with changes in underground structures, . 599 59 

Filling and testing main and preparing it for service, . . 889 43 

Engineering and preliminary, 1,271 45 

Total, $29,953 48 

Cost per foot, $4.40. 

3,063 J Feet of 204nch Cast-iron Pipe, including 131^ Feet of Flexible 
Jointed Pipe under 4'trach Steam Railroad, Section 41. 

Pipes, special castings and valves, . . . . . . $8,037 53 

Laying pipes, including pipe-laying materials and earth exca- 
vation, 5,094 61 

Rock excavation, 145 00 

Valve chambers and concrete for bracing curves, . . . 482 00 

Work in connection with changes in underground structures, . 373 33 
Making connection, building embankment over 600 feet of pipe 

line, testing and preparing line for service, .... 846 58 

Engineering and preliminary, 1,078 77 

Total, $16,057 82 

Cost per foot, $5.24. 

Hyde Park Pumping Station — excavating and grading Lot and for Side 
Track, and constructing Concrete Foundations, etc. 

Cast iron pipes and special castings, $106 03 

Excavating and grading, 4,006 cubic yards at 49.4 cents, . . 1,978 34 
Concrete foundation walls, 339 cubic yards at $8.35 per cubic 

yard, 2,516 90 

Gravel screened for concrete and not used, ..... 363 65 

Laying sewers, drains and miscellaneous work, .... 810 57 

Engineering and preliminary, 2,608- 11 

Real estate, legal conveyancing and expert, .... 7,032 78 

Total, $15,416 38 
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Hydbo-Eusotbio Puustt. 

In September, 1910, a contract was made by the Board with the 
Connecticut River Transmission Company, under which the Board 
agreed to furnish for a period of five years electrical energy to be 
developed at the Wachusett Dam in Clinton, by utilizing the fall of 
water drawn from the Wachusett Reservoir into the Aqueduct for 
use in the Metropolitan District. 

On November 9, 1910, a contract was made with the S. Morgan 
Smith Company, of York, Pa., to furnish and install in the power 
house which was built in 1904, 4 hydrauliq turbines and 4 electric 
generators, with a small generator to be used as an exciter, with the 
necessary wiring and switchboard. Contracts were also made for 
furnishing 4 48-inch hydraulic lift valves, 4 48-inch Venturi meters, 
and about 113 tons of castings 48 inches and 60 inches in diameter, 
for use in the penstocks supplying water to the turbines. 

In February, the Niles-Bement-Pond Co. of Philadelphia com- 
pleted the erection of a hand-operated traveling crane, for use in 
connection with the erection and maintenance of the power plant. 

Work upon concrete foundations for the wheels and generators 
and for the floor of the power-house was begun by the maintenance 
department in the latter part of February. The large penstock cast- 
ings arrived in March, and the work of setting them began imme- 
diately. During April and May the work of installing the penstock 
valves, Venturi meters, electric generators and switchboard, and of 
constructing the concrete foundations and floor, were in active prog- 
ress, and during the last week of the month one of the turbines was 
received and its erection was begun. 

The erection of the turbines and generators, the construction of a 
lightning arrester house and of underground and overhead transmis- 
sion lines connecting the power-house with the lines of the Connect- 
icut River Transmission Company were in progress during the 
months of June and July. On the first of August the plant was 
substantially finished, and between August 3 and 9 one of the turbines 
was tested to determine its efficiency. 

The plant consists of 4 hydraulic turbines of the horizontal shaft, 
spiral case type, each equipped with a Type Q Lombard governor. 
Each turbine was guaranteed to develop 1,200 horse-power. The 
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contract provided that the turbines, when revolving at a speed of 
400 revolutions per minute under a net head of 90 feet, and when 
discharging, respectively, 73, 122, 138 and 155 cubic feet per sec- 
ond, should give an average efficiency of 82 per cent. 

The average efficiency of the turbines as determined by Prof. 
C. M. Allen of Worcester, was 79.4 per cent., measuring the discharge 
into the Wachusett Aqueduct by the use of a current meter; and 81.6 
per cent., measuring the discharge by the use of a pitometer placed in 
the penstock pipe. The average of these efficiencies was assumed to be 
the correct result in the settlement with the contractor. 

The water supplying each of the wheels flows from the res- 
ervoir into a masonry chamber built in the dam, which is provided 
with screens, stop-planks and sluice valves, thence through a ver- 
tical well 7 feet in diameter extending to a depth of 111 feet below 
high water in the reservoir, thence through a 48-inch cast iron pipe 
extending horizontally 114 feet through the dam into a building in 
which are located the turbines and generators, as well as connections 
with the Wachusett Aqueduct and with waste pipes for conveying 
the water to the river below the dam. 

In each of the 4 pipes leading to the wheels there has been placed 
a special type of Venturi meter furnished by the Builders Iron 
Foundry of Providence, R. I. These meters afford means for 
measuring the quantity of water used by each of the turbines, as 
well as the quantity drawn from the Reservoir for the supply of the 
Metropolitan District 

Each meter consists of a throat section 40 inches in diameter, 10 
feet 4 inches long, made in two sections for convenience in inserting 
in the 48-inch pipes, and an upstream pressure chamber, consisting 
of a ring of 3-inch brass pipe set in a recess cut in the brick wall 
of the 7-foot diameter vertical wells. The distance from the throat 
of the meter to the pressure chamber is about 90 feet. Water is ad- 
mitted to the upstream pressure chamber through 12 %-inch open- 
ings in brass plates which are set flush with the sides of the well; 
and the pressures, both from the pressure chamber in the vertical 
well and from the throat of the meter, are transmitted to the record- 
ing instruments in the power station through %-inch diameter brass 
pipes. 

The recording instruments have three dials; one indicating the 



No. 57.] AND SEWERAGE BOARD. 85 

rate of flow in million gallons per day, one for continuously record- 
ing this rate upon a chart, and one for registering the total flow 
through the meter. 

Tests of these meters made by careful current meter measure- 
ments of the flow in the Wachusett Aqueduct, indicate that for rates 
of flow between 48,000,000 and 110,000,000 gallons in 24 hours the 
meters will register and record the flow within 2 per cent of ac- 
curacy. 

The wheels and generators are supported on a foundation of 
heavy concrete masonry forming wells, into some of which the draft 
tubes from the turbines discharge, while others contain valves con- 
trolling the flow of water. 

In each penstock directly under the turbine there is placed a 48- 
inch valve operated by water pressure by means of a 24-inch diam- 
eter hydraulic piston. These valves, four in number, were furnished 
by the Pratt & Oady Company, of Hartford, Conn., for $1,267 each. 

The generators and switchboard were furnished and erected by the 
Westinghouse Electric & Mfg. Co. of Pittsburg under a subcontract 
with the S. Morgan Smith Company. 

There are four 1,000 kilo-volt-ampere horizontal-shaft machines, 
each directly connected with a turbine and delivering 8-phase 60- 
cycle current at a pressure of 13,800 volts. The available head on 
the wheels will be from 80 to 100 feet, depending upon the eleva- 
tion of the water in the reservoir and the quantity flowing in the 
aqueduct. 

The plant also includes a 110 horse-power hydraulic turbine fur- 
nished by the S. Morgan Smith Company, and a 90 horse-power tur- 
bine furnished by the Holyoke Machine Company, each of which is 
directly connected with a 125-volt direct current Westinghouse gen- 
erator used in exciting the large alternating current generators, in 
operating the motors used for pumping out wells, and in operating 
the electric crane in the upper gate house. The energy developed by 
the main units is conveyed for a distance of 815 feet from the power 
house through two lines of 3-conductor paper insulated lead covered 
cable. Each conductor is composed of 19 strands of copper wire and 
has a conductivity equivalent to a solid No. B. & S. gage wire. The 
cables were tested at the factory under a pressure of 30,000 volts and 
guaranteed for 5 years. Each cable was laid in a 3%-inch diameter 
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Orangeburg fiber conduit laid in Portland cement concrete. In con- 
nection with the transmission line a twin conductor lead-covered tele- 
phone cable was laid in a 2-inch diameter Orangeburg fiber conduit. 
The underground cables terminate at a point on the side of the waste 
channel near the Central Massachusetts Railroad. At this point is 
located a building 20 feet long and 14 feet wide, constructed of Port- 
land cement concrete with a roof of red Imperial Spanish tile. This 
building contains the apparatus required for arresting electric cur- 
rents due to lightning and preventing injury to the cables, generators 
and other apparatus at the power house. Between the lightning 
arrester house and the transmission line of the Connecticut River 
Transmission Company there is a pole line 600 feet long, supporting 
6 lines of IS^o. 1 7-strand bare copper wire, 1 No. 4 copper guard wire 
and 2 No. 10 telephone wires. 

The concrete floor of the room occupied by the wheels and gener- 
ators is covered with selected red American Promenade floor tiles. 
The cost of the plant, including the concrete foundations and tile 
floor, was as follows : — 

4 1,200 H. P. turbines, 4 1,000 K. V. A. generators, 1 110 H. P. 
exciter turbine, 2 exciter generators and electric equipment 
furnished and installed by S. Morgan Smith Co. and West- 

inghouse Electric & Mfg. Co., $69,639 62 

Lombard governor on exciter turbine, 935 12 

Lightning arrester station, 2,348 44 

Underground transmission line, 2,693 47 

Overhead transmission line, . . . . . . . . 949 30 

Labor and materials furnished in connection with the wiring in 

the building, 2,022 98 

Penstock pipes and valves : — • 

4 48-inch valves, $5,068 00 

Special castings, 7,474 40 

Installing castings and valves, .... 2,832 59 

15,374 99 

4 Venturi meters and installation of same, 6,211 94 

Floor of power station, including concrete foundations for tur- 
bines and generators, 7,883 29 

Traveling crane, 2,500 00 

Miscellaneous labor and materials, 3,020 27 

Engineering, 9,521 06 

$123,100 48 
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The total includes the cost of four Venturi meters which are used 
in measuring the water drawn from the reservoir. 

MiSCELULNEOUS CONSTBUCTION. 

For the purpose of increasing the capacity of the mains leading 
from the high service engines to the Fisher and Waban Hill reser- 
voirs, about 45 feet of 20-inch and 24-inch pipes in front of Chestnut 
Hill Pumping Station No. 1 have been removed, and 200 feet of 
36-inch pipe, connected with the old 30-inch main, have been laid in 
front of the station and connected with the 36-inch main leading to 
Waban Hill Reservoir. This work was done in May, at a cost of 
$3,880.76. 

A Hersey detector meter, Type F.M., size 6 inches x 3 inches, was 
installed in January on the FeUsway at Fells Avenue, Medford, for 
use in measuring the water used in a small section of that city known 
as .Boulevard Heights. 

Venturi meters and registers have been set at Cleveland Circle in 
Brighton, and at the Hyde Park Pumping Station, and a Hersey 
detector meter and Ross regulating valve have been set at the corner 
of Summit Street and Milton Avenue in Hyde Park, for use in 
measuring the quantity used, and controlling the pressure in a small 
section of Hyde Park which is to be supplied from the southern extra 
high service. 

Engineebing. 

The work of the engineering force chargeable to construction has 
included the preparation of plans and specifications and the super- 
intendence of work which has been in progress under twenty contracts 
aggregating about $300,000 in value. 

The principal items of work have been the 76-inch cement-lined 
steel pipe line and concrete-lined pressure tunnel in Newton, the 
hydro-electric plant at the Wachusett Dam, including turbines, gen- 
erators, valves and castings, the new pumping engine at Chestnut 
Hill Pumping Station No. 2, and the pipes, valves, pipe laying, 
pumping station and machinery for the extension of the works to 
Hyde Park. Preliminary studies, including estimates of cost, have 
been made for reservoirs in the Blue Hills Reservation in connec- 
tion with the southern extra high service system and for pipe Unes 
to supply water to the town of Braintree. 
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MAINTENANCE. 

Rainfall and Yield. 

The rainfall on the Wachusett watershed was 38.73 inches and on 
the Sudbury watershed 38.38 inches. Although the rainfall was 
somewhat larger than in 1910, it was so distributed throughout the 
year that both the percentage and total amount collected were smaller 
than during any year since records have been kept. On the Wachusett 
watershed 37 per cent, of the rainfall, equivalent to 14.33 inches, 
was collected, and on the Sudbury watershed 28.2 per cent., equiv- 
alent to 10.8 inches. The rainfall, rainfall collected, and yield in 
gallons per day per square mile for the past four years, as compared 
with the corresponding figures for the years 1880 to 1883, inclusive, 
which is the period of lowest previous record, are as follows : — 



Yeab. 



1908. 
1909. 
1910. 
1911, 



Averagee, 



1880. 
1881, 
1882. 
1883. 



Averages. 

Average for 37 years, 
Average for 15 years, 



SUDBURT RiVEB WaTEBSHED. 



Rainfall 
(Inches). 



36.15 
41.75 
35.64 
38.38 



37.98 

38.18 
44.17 
39.39 
32.78 



38.63 



RainfaU 
collected 
(Inches). 



Yield 

(Gallons 

per Day 

per Square 

Mile). 



14.62 
13.13 
11.96 
10.80 



12.63 

12.18 
20.67 
18.10 
11.19 



15.51 



694,000 
625,000 
570.000 
514,000 



600,750 

578,000 
979,000 
862,000 
533.000 



738,000 
1,013.000 



WACHnsETT Watebshed. 



Rainfall 
(Inches). 



37.83 
44.50 
37.85 
38.73 



39.73 



Rainfall 
collected 
(Inches). 



17.84 
19.27 
17.39 
14.32 



17.20 



Yield 

(Grallons 

per Day 

per Square 

Mile). 



847.000 
918,000 
828,000 
682.000 



818.750 



1.107,000 



Storage Reservoirs. 

On January 1, 1911, the storage reservoirs contained 59,327,000,- 
000 gallons, which is 21,581,900,000 gallons less than their capacity 
when full. By reason of the small rainfall during the early part of 
the year there was no gain in storage until after the 14th of March. 
During the latter half of March and the month of April there was a 
gain in the amount of storage, but the Wachusett Reservoir did not 
fill during the spring and the maximum storage, which occurred on 
May 2, was 67,953,900,000 gallons. This was about 10,000,000,000 
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gallons less than the maximum during any previous year since 1908, 
when the Wachusett Reservoir was first filled. From May 2 until 
October 15 there was a practically continuous loss of storage, inter- 
rupted for two weeks by a heavy rainfall on June 5 and 6, and for 
one week, by a rainfall of 3^/^ inches during the last week in August. 
On October 18 the reservoirs contained 55,503,900,000 gallons of 
water. A rainfall of about 10% inches during the last two and a 
half months of the year caused a gain in storage of 4,476,100,000 
gallons, and on January 1, 1912, the reservoirs contained 653,000,000 
gallons more than at the beginning of the previous year. 

The following table gives the quantity of water stored in the storage 
reservoirs at the beginning of each month : — 

Quardily of Water stored in Wachusett Reservoir y and in Reservoirs on Sudbury 
and Cochituate Watersheds^ at the Beginning of Each Month, 



Date. 


In 
Wachusett 
Reservoir 
(Gallons). 


In Sudbury 

Reservoir and 

Framingham 

Reservoir 

No. 3 
(Gallons). 


In All Other 

Storage 

Reservoirs 

(Gallons). 


Total 

(Gallons). 


1911. 
January 1 


45,610,400,000 


7,890,400,000 


5,826,200,000 


59.327,000,000 


February 1, . 






• 




44,934,500.000 


7,898,100,000 


6,156.900.000 


58.989,500,000 


March 1, 










45,416,100,000 


7,694.800,000 


6,057,900,000 


69,168,800,000 


April 1, 










48,736,900.000 


7,724,100,000 


6,429,400,000 


62,890,400,000 


May 1, 










53,706,700,000 


7,200,500,000 


6,974,800,000 


67,881,000,000 


June 1, 










54,667,000,000 


5,996,100,000 


6,204,200,000 


66.867,300,000 


July 1. 










54,153,200,000 


6.009,400,000 


5,1^9,700,000 


65,352,300.000 


August 1, . 










51,921,000,000 


6,569,800.000 


3,297,400,000 


61,788,200,000 


September 1, 


t 








49,806,000,000 


6,406,000.000 


2,745.700,000 


58,957.700.000 


October 1, . 

• 










48,186,800,000 


6,126,000,000 


2,236,900,000 


56,549,700,000 


November 1, 










48,027,400,000 


5,730,900,000 


2,358,900,000 


56,117,200,000 


December 1, 










47,755,500,000 


6,710.000,000 


3,065,900,000 


57,531,400,000 


January 1, . 


L912. 

• • 


• • • 


48,910,000,000 


6,980.900,000 


4,089.100.000 


59,980,0^0,000 



WacTiuseM Reservoir, — At the beginning of the year the water 
in this reservoir was at elevation 379.35, or 15.65 feet below high- 
water mark. The low-water mark for the year was 378.52 on Jan- 
uary 27. On March 14 the elevation of the water was 378.69, after 
which date the reservoir rose until May 18, when it stood at eleva- 
tion 387.09. The highest point for the year was reached on June 
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10, when the elevation was 387.41, or 7.59 feet below high-water 
mark. Between this date and the middle of October the reservoir 
fell 6.35 feet. During the remainder of the year the reservoir sur- 
face varied but little in elevation, but rose about 12 inches during 
the latter half of December. At the end of the year the reservoir 
was 2.95 feet higher than at the beginning, and contained 48,910,- 
000,000 gallons, a net gain in storage of 3,299,600,000 gallons dur- 
ing the year. 

The reservoir bottom between elevations 382 and 398 covering an 
area of over 600 acres, was cleaned between September 26 and No- 
vember 8, for the first time since 1908. The perennials which had 
grown during the past three years were removed by pulling or grub- 
bing; the annuals were pulled or mowed; the tree stumps, roots, logs 
and miscellaneous debris brought into the reservoir by flood water 
or unearthed by wave action on the shores were collected, and the 
entire surface was raked, all refuse burned and the residue buried or 
removed outside the limits of the reservoir. This work was done at 
a cost of $2,165.88. 

No additional removal of soil along the shores of the reservoir has 
been necessary during the past year, but the timber was cut from 
a strip 50 feet wide and 975 feet long along the Sawyers Mills BlufE, 
in anticipation of further washing away of the shore at that place. 

Wachiisett Dam and Orounds. — The structures and grounds at 
the dam are in good condition. The hauling of heavy machinery and 
supplies to the lower gate house, in connection with the installation 
of the hydro-electric plant, and the excavation of trenches for elec- 
tric conduits, has made necessary the repairing of the roadways on 
the grounds as well as the public highway leading to the dam from 
Boylston Street. By arrangement with the Road Commissioners' of 
Clinton, this department furnished and placed screened gravel on 
5,100 linear feet of roadway 20 feet wide, 960 feet of which was a 
town road but used almost exclusively by the Commonwealth, and 
the town of Clinton furnished a steam roller and wet and rolled the 
roadway for its entire length. These repairs were made in Septem- 
ber at a cost of $818.11. The lawn at the foot of the dam, between 
the power house and the west hillside, has been regraded and a drive- 
way built to afford access for teams to the door at the west end of 
the power station. 

A one-story, concrete building, 32 feet x 23 feet, with a red tile 
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roof, has been built on the grounds for use as a garage, in which to 
store the two automobiles used by the department, and as a store- 
house for tools used in caring for the grounds about the dam. The 
cost of this building was $3,079.73.' 

Six additional screens of standard design have been made for use 
in the upper gate chamber, it having been found necessary to provide 
additional screen area in connection with the economical operation of 
the power plant. 

Care and Improvement of the Wachusett Watershed. — In addi- 
tion to the work described under the heads of Forestry and Swamp 
Drainage, the conditions on the Wachusett watershed have been im- 
proved by the acquisition of 130.408 acres of land, a large portion of 
which is of a swampy character and located on the line of brooks 
which flow directly into the reservoir. 

Waushacum Brook, which forms the outlet of the Waushacum 
ponds and is one of the principal feeders of the Wachusett Reser- 
voir, extends for over a mile through three of the properties recently 
purchased. For the whole distance the channel of the brook. has 
been improved by widening, deepening and straightening, and a 
margin 15 feet wide has been cleared on both sides of the brook. 
This work was done at a cost of $666.45. 

Thirty-five stone bounds have been set, marking the boundary of 
property purchased. 

An old dam across Maiden Brook, in West Boylston, on property 
formerly owned by Mary L. Warner, has been torn down and the 
brook cleaned and improved, thus removing a small objectionable 
pond and swamp. 

The timber portion of the dam across the Quinepoxet River just 
above the site of Warfield's Mill has been removed and burned and 
the rock portion of the dam levelled so as to prevent the storage of 
water back of the dam during times of low water in the river. 

The original plank covering of a large cesspool constructed to re- 
ceive drainage from a bam on the premises of Andrew J. Scarlett, 
in West Boylston, has been replaced by a more permanent cover made 
of Portland cement concrete slabs supported on granite sills. 

The standing and rowen grass from about 375 acres of land around 
the reservoir was sold for $2,690. 

Emergency Supply for City of Worcester. — During the months 
of September and October the city of Worcester, by permission of the 
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Board, constructed upon the shore of the Wachusett Reservoir, at 
South Bay, in the town of West Boylston, a pumping plant designed 
to furnish an emergency supply of water to that city. The plant con- 
sists of three four-stage centrifugal pumps, each having a capacity of 
2,000,000 gallons in 24 hours, connected by a belt to a 250 H. P. 
General Electric motor. Two additional motors were installed and 
foundations constructed for two additional pumps for use if they 
should be required. Each pump draws its supply through a 10-inch 
suction main supported on a timber platform extending into the reser- 
voir, and all the pumps discharge into a common force main, 30 inches 
in diameter, through which the water is carried about 2^ miles and 
discharged into the distribution system of the city of Worcester. The 
machinery is enclosed in a one-story wooden building 46 feet 2 inches 
wide X 69 feet 4 inches long, supported on concrete foundations. 
Pumping from the reservoir to the city of Worcester was begun at 
3 P.M. on October 24 and continued, mth some intermissions, until 
ITovember 11, the total amount pumped being 62,440,000 gallons, 
for which the city of Worcester paid $1,810.76. The plant was 
operated by electricity furnished by the Connecticut River Transmis- 
sion Company. 

Sudbury Reservoir. — From January 1 to April 23 this reservoir 
was full, and during the greater portion of this period water was 
flowing over the crest of the dam. During the succeeding four weeks 
the reservoir was lowered about 4 feet, and from May 20 until Novem- 
ber 20 the reservoir was kept between 3 and 5.5 feet below the crest 
of the dam. At the end of the year the water surface was 2 feet 
below the crest. 

The wells, from which water is dravTU to supply the Bigelow and 
Cratty houses owned by the Board and occupied by its employes, 
have been deepened and repairs made at both of these houses, also 
at the attendant's house at the Sudbury Dam. 

A wire fence 825 feet long has been built on the line between prop- 
erty of the Board and Oren P. Walker, near the Marlborough filter- 
beds. 

At the Sudbury Dam about 9 cubic yards of Portland cement con- 
crete were used in filling holes at the foot of the overflow. Steel 
plates 19 inches x 25 inches in size, were placed in the sides of the 
casting below one of the pipe gates in the gate-house, and the iron 
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standards for supporting flash-boards on the crest of the overflow 
have been painted, 

Framingham Reservoirs Nos. 1, 2 and S. — From June 18 to Oc- 
tober 21 the surface of Framingham Reservoir No. 1 was below the 
crest of the dam, due to the discharge from this reservoir into the 
river of 1,500,000 gallons per day, as required by law. The lowest 
point reached was 1.17 feet below the crest of the dam, on August 
25. At the end of the year water was being wasted over the out- 
let dam. 

The water in Framingham Reservoir iKTo. 2 was above the level of 
the crest of the dam from January 1 to July 24, with the exception of 
a few days in February and March. During August the surface was 
about 5 feet below the stone crest. During September the reservoir 
filled and for the remainder of the year the surface remained at or 
near high-water mark. 

The elevation of the water in Framingham Reservoir No. 3 is 
controlled by the draft for the supply of the Metropolitan District 
and the' quantity delivered into the reservoir from the Sudbury Res- 
ervoir. During the greater part of the year the surface of this res- 
ervoir was kept between one and two feet below the crest of the dam. 
The only time that any water was allowed to flow from this reser- 
voir into Framingham Reservoir No. 1 was for a few hours on 
March 16, when the water rose above the top of the flash-boards on 
the dam. 

The work of filling a shallow area at the head of Framingham 
[Reservoir No. 3, which was begun in 1910, has been completed. 
The surface of the fill has been covered with about 6 inches of loam 
and sowed with grass seed. There were used in the fill 3,600 cubic 
yards of material at a cost of about 25 cents per cubic yard. 

Advantage was taken of the low stage of the water in Framingham 
Reservoir No. 2 to clean and paint the upper pipe gate in the gate- 
house. Granite bounds were set at 57 angle points on the property 
lines around Framingham Reservoir No. 2. . 

The embankments of the three dams were dressed with chemical 
fertilizer, and, judging from the appearance of the grass, the em- 
bankments can be kept in good condition at less expense by the use of 
chemical fertilizer than by the use of stable manure. 

Ashland Reservoir. — At the beginning of the year the reservoir 
was full and overflowing, and it continued to overflow nearly all of 
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the time until April 27. During the following three months water 
was drawn from this reservoir for use in the Metropolitan District 
at rates of from 10,000,000 to 30,000,000 gallons per day. On July 
24, when the gates were closed, the surface of the reservoir was 33 
feet below high-water mark, and the storage had been reduced from 
1,421,900,000 to 157,200,000 gallons. At the end of the year this 
reservoir had risen to elevation 208.51 and contained 629,200,000 
gallons. The sluice gates, gate stems and brackets were cleaned and 
painted and the stop-planks in the gate-house overflow, twenty in 
number, 4 feet 6 inches long, which were in poor condition, have been 
renewed. The embankment at the dam was given a dressing of chem- 
ical fertilizer. 

IJophinton Reservoir. — The water in this reservoir was 0.16 of 
a foot above the crest of the waste-way at the beginning of the year. 
From the middle of February to the middle of March 413,100,000 
gallons of water were drawn in excess of the yield of the watershed, 
and the surface of the reservoir lowered 7.04 feet. After March 
21 the reservoir surface rose steadily and the highest elevsction for 
the year was reached on May 5, when the water stood at elevation 
304.83, or 0.17 of a foot below high-water mark. On May 5 the 
valves on the outlet pipe were opened and on June 1 the reservoir 
surface had fallen 7% feet, on July 1, 11 feet additional, and on 
July 24, when the outlet valves were closed, the reservoir was 32.82 
feet below high-water mark, and contained but 138,000,000 gallons. 

Advantage was taken of the low level of the water in the reservoir 
to clean and paint the sluice gates at the dam, with the exception of 
the lower guard gate, including the gates controlling the flow on the 
filter-beds. The filter-beds were harrowed in the spring and a growth 
of weeds and grass mowed and burned in the fall. The embankment 
of the dam was dressed with chemical fertilizer. 

Whitehall Reservoir, — On January 1, 1911, the surface of this 
reservoir was at elevation 335.70. Water was drawn from the res- 
ervoir continuously from August 20 to October 3, to reinforce the 
storage in Framingham Reservoir "No. 2, from which water was at 
that time being drawn for the supply of the Metropolitan District. 
This draft lowered the reservoir 2.15 feet. At the end of the year 
the reservoir surface was at elevation 336.13, or 1.78 feet below 
high water. 

A portion of the retaining wall on the east side of the flume which 
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passes through the outlet dam collapsed, and the old wall has been 
taken down and rebuilt in a more substantial manner. Five summer 
cottages have been built and there are now 59 cottages located near 
the shore of the reservoir. 

Farm Pond. — No water was drawn from this pond during the 
year for use in the Metropolitan District, none was wasted from it 
to the Sudbury Eiver and none supplied to it from the Sudbury 
Aqueduct. The town of Framingham has drawn the greater part 
of its supply from filter galleries located on the shore of the pond, 
and in June changed the connections between the filter galleries and 
the pumps so as to make it possible to draw the water from the filter 
galleries at a lower level. 

In December an 8-inch Hersey proportional meter was set on 
the pipe connecting the Sudbury Aqueduct with the pumps supply- 
ing the town of Framingham, so that hereafter a more accurate 
measurement will be obtained of the quantity drawn from the aque- 
duct by the town of Framingham. 

The total quantity of water used by Framingham was 264,000,000 
gallons, of which 41,300,000 gallons were drawn from the Sudbury 
Aqueduct and the remainder from the filter galleries. 

Lake Oochituaie. — At the beginning of the year the water in 
the lake was at elevation 141.19, or 3.17 feet below high water. The 
lake was filled in the latter part of April and remained at or near 
high-water mark until July 1; from that date until October 23 
water was drawn from the lake for the supply of the Metropolitan 
District, and its surface lowered about 8.5 feet, to elevation 135.81. 
During November and December the surface of the lake rose 4 feet 
and on January 1, 1912, stood at elevation 140.21. 

The stone coping of the retaining wall alongside the driveway 
leading from Pond Street to the effluent gate-house has been reset 
for a distance of 390 feet, and willow cuttings set in loam back of 
the wall for the purpose of forming a hedge alongside the driveway. 

An area of about half an acre, lying between Speene Street and 
the shore at the south end of the lake, on land belonging to E. E. 
Wilgus, which was slightly below the high-water level of the lake, 
has been filled so that it is now not less than 9 inches above high- 
water mark. This work was done at a cost of about $312. 

While the water was at a low stage, the shores of the lake were 
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cleaned at several points and the channel under Worcester Street 
was deepened so that water could be drawn from the upper end of 
the lake to a greater depth. 

WOBKS FOB BIVEKTINa SuBFACE DbAIITAOE OF COOHITUATE VlL- 
ILAGE FBOM LaKE CoOHITUATE TO THE SUDBUBY RiVBB. 

The construction of these works was nearly completed in 1910 
and they were described in the report for that year. Since January 
13, 1911, when the drains were placed in service, the surface drain- 
age from about 140 acres, on which there is a population of 700, 
has been carried to Bannister's Brook, from which it flows to the 
Sudbury River. As soon as the frost left the ground in the spring 
the contractor completed his work by laying 15 feet of 12-inch pipe, 
surfacing the trenches and repairing concrete masonry which had 
been injured by freezing. For a distance of about 450 feet the 
open channel was carried through a shallow pond which was partially 
filled by the contractor with surplus material from other parts of 
the work. As there was not enough of the surplus material to com- 
plete the filling of the pond 1,267 cubic yards of gravel and loam 
were purchased at a cost of 48 cents per yard. This material was 
placed and the area graded by the regular maintenance force, who 
also constructed 1,150 feet of ditches, 700 feet of which are provided 
with plank bottom and paved side slopes. 

On account of the sliding of the very fine material forming the 
side slopes of the open channel through land of Charles H. Mcln- 
tyre it has been found necessary to repair the paved slopes and clean 
several hundred feet of the open channel. The experience of the 
winter of 1910-11 shows that Bannister's Brook brings down con- 
siderable fine sand, which deposits in a portion of the drain below 
the Cochituate Road, from which it cannot be easily removed. It is 
now proposed to construct a settling basin in which the sand will 
be deposited before entering the new channel. 

Fences, having an aggregate length of 232 feet, have been built 
on both sides of the Cochituate Road and Speene Street, where the 
roads cross the open channel. 

The cost of the drainage system to December 31, 1911, was $34,- 
558.02, as follows: — 
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5,876 feet of open channel, $13,239 88 

Cost per foot, $2.25. 
3,454 feet of 36-inch x 33-inch concrete covered channel, . . 13,606 76 

Cost per foot, $3.94. 
957 feet 24-inch, 167.5 feet 18-inch and 367 feet 12-inch pipe, 
9 manholes and 14 catch basins, . . . . . . 3,828 20 

Cost per foot, $2.57. 

2 culverts, 812 69 

Filling pond hole and constructing ditches in same, . . . 2,059 39 
Miscellaneous, 1,011 10 

$34,558 02 

Sources feom v^hicjh Water for the Supply of the Metropol- 
itan District has been taken. 

An average of 65,580,000 gallons of water per day vras drawn 
from the Wachusett Reservoir through the Wachusett Aqueduct into 
the Sudbury Reservoir. This was 37,566,000 gallons per day less 
than during the previous year, due to the use of a larger proportion 
of water from the Sudbury and Cochituate sources, and to a reduc- 
tion in the total consumption. For the use of the Metropolitan Dis- 
trict an average of 29,839,000 gallons per day was drawn from the 
Sudbury Reservoir through the Weston Aqueduct, an average of 
22,792,000 gallons per day from Framingham Reservoir No. 2 and 
of 47,768,000 gallons per day from Framingham Reservoir No. 3 
through the Sudbury Aqueduct, and an average of 9,522,000 gallons 
per day from Lake Cochituate through the Cochituate Aqueduct. 
The drainage area of Spot Pond furnished 208,000 gallons per day. 

The quantity of water 'drawn from Framingham Reservoir No. 2 
during the past year was very much larger than in any year since 
1898, and of the quantity drawn from this source 8,300,000 gallons 
per day were drawn from the storage in the Ashland, Hopkinton and 
Whitehall reservoirs. 

Aqueducts. 

The Wachusett Aqueduct was in use 4,755 hours and 12 minutes, 
equivalent to 198.13 days. Since August 10, when the hydro-elec- 
tric plant was placed in operation, the greater part of the water 
supplied to the Sudbury Reservoir has been passed through the tur- 
bines before entering the aqueduct. The interior of the aqueduct 
was thoroughly cleaned between April 10 and 15. 
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For considerable distances the fences built at the time of the con- 
struction of the aqueduct, having three 1-inch x 6-inch horizontal 
spruce rails, have become decayed, and 2,146 feet of this kind of 
fencing have been replaced by No. 65 Wheelock wire fence with chest- 
nut posts, and 2,990 feet of the old fence have been repaired with 
material saved from. the rebuilt portion. 

The iron fences at the dams and highway crossings of the open 
channel, and the ironwork in the terminal chamber have been given 
one coat of Smith's Durable Metal Compound. 

The town of Berlin has formally accepted the relocation of Crosby 
and Jones roads where they cross the aqueduct. 

An area of about 1 acre along 1,200 feet of the aqueduct land 
immediately east of Bartlett Street in Northborough, and an area 
of 6 acres on the southerly side of the open channel in Marlborough, 
about % of a mile below the terminal chamber, have been cleared of 
trees, which were cut into cord wood. 

The weir at the terminal chamber, which has been used for meas- 
uring the flow through the aqueduct, was removed on September 
25, and since that time the flow has been measured by means of four 
Venturi meters placed in the 48-inch outlet pipes at the Wachusett 
Dam. 

The Sudbury Aqueduct was in use continuously throughout the 
year and delivered into Chestnut Hill Reservoir a daily average of 
70,560,000 gallons, which was 14,473,000 gallons less than the daily 
average in 1910. 

The joints in the granite masonry in the substructure of the waste- 
weir at Fuller's Brook and in the double culvert under the waste-weir 
were cut out and repointed, also the joints in the faces of the abut- 
ments at the top of Waban Bridge. * 

The high board fence crossing the aqueduct at the westerly end 
of Echo Bridge, the remains of fences which had been burned by- 
grass fires on both sides of the aqueduct between Dover Street and 
Waban Bridge, and quite a number of unnecessary cross fences 
along the line of the aqueduct have been removed. 

Fourteen alignment stones and 63 land bounds which were too 
low or out of position have been reset, and 13 bounds have been set 
at angle points where no bounds existed. 

The heating plant formerly used in keeping the interior of the 
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Waban Bridge arches free from ice during the winter has been re- 
moved, as it has not been required since the lead lining was placed 
in the aqueduct. 

The leakage at Echo Bridge, previously reported, increases from 
year to year, and the aqueduct at this bridge should be lined during 
the coming season. 

Water was drawn through the Cochituate Aqueduct for the supply 
of the District on 210 days during the year, the total quantity drawn 
being 3,475,600,000 gallons, equivalent to a daily average of 9,522,- 
000 gallons for the whole year. 

The portion of the aqueduct between the Newton Centre waste- 
weir and the ventilator, a distance of 7,306 feet, was cleaned in 
June. 

A small house which, for many years, has stood on the aqueduct 
land not far from Pleasant Street, in Newton, and an old bam on 
the T. V. Fitch estate, in Wellesley, a portion of which was on the 
aqueduct property, have been removed. 

Chemical fertilizer has been placed on about half the area of the 
embankment slopes with satisfactory results. 

A 6-inch water pipe has been laid across and over the aqueduct 
by the city of Newton on Waban Avenue opposite Nehoiden Eoad, 
and the town of Wellesley has laid a 6-inch water pipe across and 
over the aqueduct at Eice Street, Wellesley Hills. The city of New- 
ton laid an 8-inch sewer over the aqueduct at the intersection of East 
and West Waban avenues, and a 6-inch sewer opposite the estate 
of E. E. Bessey on Beacon Street in Waban. These pipes were of 
cast-iron with leaded joints, for a distance of 24 feet on each side 
of the centre of the aqueduct. 

The Weston Aqueduct was in continuous service between the Sud- 
bury and Weston reservoirs throughout the year, with the exception 
of 1% hours when the flow was stopped in order to examine gates 
and castings at the Sudbury Dam. The daily flow averaged 28,798,- 
000 gallons until November 4, when the new 60-inch supply pipe 
line was placed in service, and 35,348,000 gallons after that date. 

Rusted cable wire fencing has been replaced by No. 65 Wheelock 
wire fence for a distance of 1,644 feet in Weston between School 
Street and Connecticut Path, and 1,018 feet near the east end of 
tunnel No. 8. 






* * 



* * * * 

4 



100 



METROPOLITAN WATER 



[Pub. Doc. 



Considerable -work has been done in reseeding or planting with 
witch grass roots the aqueduct embankmente between gaging chamber 
No. 2 and Elm Street, near siphon chambers Nos. 1 and 2 and west 
of School Street in Weston. 

Chemical fertilizer has been spread on about half the area of the 
embankments along the line of the aqueduct. 

Pumping Stations, 

Seventy-three per cent, of the water supplied to the Metropolitan 
District has been pumped at the two stations at Chestnut Hill Res- 
ervoir, and the remainder has been delivered by gravity. The total 
quantity pumped at all of the stations was 32,685,890,000 gallons, 
which was 4,17 per cent, leas than diiring the preceding year. 

The cost of operating the stations was $97,196.68, equivalent to 
$2,974 per million gallons pumped. The average cost of raising 
1,000,000 gallons of water 1 foot high at all the stations was $0,0349, 
a slight increase above the cost in 1910. 

Coal for use at the several stations has been purchased as 
follows : — 



ji 



tl 
II 



Gonnan-Leonard Coal Company, bitumino 
Gorman -LeooaTd Coal Company, bitumina 
Gorman- Leonard Coal Compaay, bituminc 
New Eniland Coal and Coke Company, bitn- 
Oomuui-Leoiuird Coal Company, bituminc 
Uadsira Hill Campany, bituminotu. . 
Gonnan-LBmard Coal Company, bitumiDoue, , 
liocan Coal Company, bituminoua, 
C. W. Claflln A Co., buckwhtnt anthracite, 
C. W. Ctaflin A Co., buckwhsat anthniciU, 



1.7ST.60 
U7.S1 

lU.TB 



atofunloadiiA 
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New England Coal and Coke Company, bitu- 


^ 


^ 


114.62 


^ 


^ 


4.91 


minous. 














New England Coal and Coke Company, bitu- 


- 


- 


488.24 


- 


- 


4.35 


minous. 














Locke Coal Company, screenings. 


— • 


— 


446.87 


— 


— 


2.50 


Joseph Butler, soreeningSt 


- 


- 


11.82 


- 


- 


2.50 


New England Coal and Coke Company, bitu- 


- 


— 


— 


128.39 




4.31 


minous. 














New England Coal and Coke Company, bitu- 


- 


- 


- 


251.79 


- 


3.94 


minous. 














Philadelphia and Reading Coal and Iron Com- 


- 


- 


- 


91.00 


- 


2.72 


pany, screenings. 














Roxbury Coal Company, furnace. 


— 


— 


— 


— 


6.22 


5.88 


Rozbury Coal Company, pea, 


- 


- 


- 


- 


94.71 


5.13 


Hoxbuiy Coed Company, buckwheat anthracite, . 


- 


- 


— 


- 


213.05 


4.37 


Total grofls tons, bituminous. 


2,220.78 


i.073.34 


602.86 


380.18 


- 


- 


Total gross tons, anthracite, .... 


M0.30> 


1,353.75 > 


- 


- 


313.98 


- 


Total gross tons, anthracite screenings, . 


- 


- 


458.69 


91.00 


- 


- 


Average price per gross ton, bituminous, - 


4.03 


3.90 


4.46 


4.06 


- 


- 


Average price per gross ton, anthracite. 


2.88« 


2.09* 


- 


- 


4.63 


- 


Average price per gross ton, anthracite screenings. 


- 


- 


2.50 


2.72 


- 


- 



1 Includes cost of unloading coal from cars and all expenses incidental to storage of the coal. 
* Buckwheat. 



The standard requirements in the contracts for the purchase of 
bituminous coal have been changed during the year for the purpose 
of improving the quality of the coal. The number of heat units 
required has been increased from 14,600 to 14,700, and the allow- 
able percentage of ash has been decreased from 9 to 8. 

The tests of the several kinds of coal burned at the Water Works 
stations indicate that the quality of the coal supplied during the 
past year has been higher than in previous years. 
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KoiD or Coal. 



Number 

of SamplM 

tested. 


Britiflh 

Thenuftl 

Unit!. 


Peroentage 

ofVoUtile 

Hatter. 


Peroentace 
of Ash. 


48 


14.818 


17.41 


6.16 


16 


14.703 


17.17 


6.56 


16 


15,010 


18.14 

• 


4.66 


8 


14,926 


20.71 


5.30 


4 


14,800 


20.58 


5.79 


2 


14.906 


20.38 


5.65 


2 


15.053 


18.75 


5.01 


2 


14,431 


23.40 


8.02 


1 


14,783 


17.83 


6.64 


1 


14,730 


18.08 


6.69 



Percentage 

of 
Moisture. 



Beaver Run, . 
Sonman, . 
Pocahontas, . 
New River, 
Vuloan, . 
AUas, 
Dunlo. 

Spangler No. 4. 
Logan, 
South Fork. . 



3.54 
3.10 
3.93 
2.16 
2.32 
3.56 
3.35 
2.61 
3.69 
3.03 



Chestnut Hili* Pumping Stations. 

In previous reports the two pumping stations at Chestnut Hill 
Reservoir have been designated as the Chestnut Hill High-service 
Pumping Station and the Chestnut Hill Low-service Pumping Sta- 
tion, for the reason that they contained engines used in pumping 
water consumed in the district designated by the title. During the 
past year an engine having a daily capacity of 40,000,000 gallons 
has been placed in the Low-service Station for use in supplying 
water to the high-service district. In this and subsequent reports 
the station which has been designated as the High-service Station 
will be designated as Chestnut Hill Pumping Station No. 1, and the 
station heretofore known as the Low-service Station will be known 
as Chestnut Hill Pumping Station No. 2. The following are statis- 
tics relating to operations at both of these stations : — 
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Pttmping Station No. 1. 



EniEines 

Nos. 
1 and 2. 



Engine 
No. 3. 



Engine 
No. 4. 



PUMPXNG 

Station 
No. 2. 



Engine 
No. 12. 



Totals. 



Dail^ pumping capacity (gallons). 
Total quantity pumped (million gallons), 
Daily average quantity pumped (gallons). 
Coal used in pumping (pounds). . 
Gallons pumped per pound of coal. 
Average lift (feet), .... 

Cost of pumping: — 

Labor, 

Fuel, 

Repairs 

Oil, waste and packing, 

SnusJl supplies, 



Totals, 



Cost per million gallons pumped. 

Cost per million gallons raised 1 foot high. 



16.000,0001 

671.54 

1,840,000 

1,160,770 

574.06 

128.14 


20.000.000 

1 


30,000.000 
5.804.62 

15,003.000 

4,428,004 

1,310.60 

127.77 


40,000,000 
5,352.11 

14,663,000 

3.636,115 

1.475.00 

123.34 


11.088 57 

2,674 50 

100 45 

81 00 

50 57 


ei 
c 

•| 

1 

1 


10.521 05 

8.542 46 

1.031 08 

461 13 

. 286 70 


$8,576 00 

6,238 76 

634 61 

168 04 

101 50 


14,004 27 


S10.842 51 


$15,710 00 


7.437 
.0580 


1 [ 


8.418 
.0268 


2.037 
.0238 



106.000.000 

11.828.27 

32.406.000 

0,234,870 

1,280.83 

125.70 



$20,086 61 

17,455 81 

1.856 14 

710 26 

447 86 

$40,556 68 

3.420 
.0273 



1 8.000,000 each. 

Chestnut Hill 

Pumping Station 

No. 2. — Engines 

Nos. 5, 6 and 7. 

Daily pumping capacity each engine (gallons), . . . 35,000,000 

Total quantity pumped (gallons), ...... 17,530,710,000 

Daily average quantity pumped (gallons), .... 48,029,000 

Total coal used (pounds), 6,597,460 

Gallons pumped per pound of coal, 2,657.19 

Average lift (feet), ^ 46.34 

Cost of pumping : — 

Labor, $18,582 46 

Fuel, 10,738 61 

Repairs, 854 65 

Oil, waste and packing, 362 02 

Small supplies, 235 93 

Total, $30,773 67 

Cost per milHon gallons pumped, $1.7550 

Cost per million gallons raised 1 foot high, .... .0379 

On account of irregularities in the operation of the engines pump- 
ing water for the southern high-service district, due to the installa- 
tion of the new 40,000,000-gallon engine at Station No. 2, the cost 
per million gallons pumped to the reservoir by engines Nos. 1, 2 
and 4 was somewhat larger than during the previous year. 

A UehKng instrument for indicating and recording the percentage 
of carbonic acid CO2 in the flue gases from the boilers, thus deter- 
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mining whether the fuel is being burned economically, was purchased 
and connected with the boilers in December. It is expected that 
the use of this instrument will result in a saving in the amount of 
coal used. 

No expensive repairs have been made to the machinery in either 
of the stations. * 

Engine No. 12, although not yet tested and formally accepted, 
has been operated during a considerable portion of the year and has 
given a duty of between 150 and 160 million foot pounds per lOO 
pounds of coal. 

The 48-inch and 60-inch pipes through which water is brought 
from the Chestnut Hill Reservoir into the pumping stations, together 
with the chambers in the gate-house at the reservoir, and the pump 
wells at Pumping Station No. 2, have been emptied and cleaned. 
The pipes were found to be coated with a heavy growth of Frederi- 
cella and Spongilla, a considerable portion of which dropped off 
the top and sides of the pipes when they were emptied and was 
washed out through the drain pipe. A considerable number of 
fresh water clams or mussels were found in the pipes and in the 
bottom of the gate-house. About 8 cubic yards of material were 
removed from 1,000 feet of 60-inch and 500 feet of 48-inch pipes. 
The sluice valves in the gate-house were cleaned and painted with 
red lead and oil. 

The screen area in the gate-chamber has been increased from 167 
square feet to 206 square feet, equivalent to 23 per cent., by sub- 
stituting a screen for the stop-plank for a depth of 26 inches in 
each of the three passageways through which the water is drawn from 
the reservoir. 

Spot Pond Pumping Station. 

The following are statistics relating to operations at this sta- 
tion : — 

Total quantity pumped (gallons), 2,770,220,000 

Daily average quantity pumped (gallons), 7,590,000 

Total coal used (pounds), 2,442,415 

Gallons pumped per pound. of coal, 1,134.21 

Average lift (feet), 133.36 

Engine No. 8 operated (hours), . 72 

Engine No. 9 operated (hours), 3,307 

Quantity pumped by Engine No. 8 (gallons), .... 31,050,000 
Quantity pumped by Engine No. 9 (gallons), .... 2,739,170,000 
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Cost of pumping : — 

Labor, $8,516 68 

Fuel, 4,153 76 

Repairs, 187 17 

Oil, waste and packing, 235 49 

Small supplies, 189 93 



Total for station, $13,283 03 



Cost per million gallons pumped, . 

Cost per million gallons raised 1 foot high. 



$4,795 
.0359 



The quantity of water pumped was 0.66 per cent, greater, while 
the cost of operating the station was 2.49 per cent, less than in 1910. 



Arlington Pumping Station. 
The following are statistics relating to operations at this sta- 



tion : — 

Total quantity pumped (gallons). 

Daily average quantity pumped (gallons), 

Total coal used (pounds), . 

Gallons pumped per pound of coal, 

Average lift (feet). 

Engine No. 10 operated (hours), 

Engine No. 11 operated (hours), 

Quantity pumped by Engine No. 10 (gallons). 

Quantity pumped by Engine No. 11 (gallons). 



Cost of pumping : — 
Labor, .... 
Fuel, . . . . 
Repairs, 

Oil, waste and packing, 
Small supplies. 



304,820,000 

835,000 

1,089,306 

279.83 

282.88 

5,989 

1,168 

265,740,000 

39,080,000 



$4,694 92 

1,836 00 

299 36 

56 08 

292 20 



Total for station, $7,178 56 



Cost per million gallons pumped, . 

Cost per million gallons raised 1 foot high. 



$23,550 
.0833 



There was an increase of 7.89 per cent, in the quantity pumped 
and a decrease of 2.78 per cent, in the cost of operating the station 
as compared with the previous year. 
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The exterior woodwork of the building received a coat of paint 
early in December and the interior woodwork was being painted at 
the end of the year. 

The side track, on which coal is delivered to the pumping station, 
has been repaired by the Boston & Maine Railroad at a cost of 
$110.46. 

West Roxbury Pumping Station, 

The following are statistics relating to operations at this sta- 
tion : — 



Total quantity pumped (gallons), 

Daily average quantity pumped (gallons), 

Total coal used (pounds), . 

Gallons pumped per pound of coal, 

Average lift (feet). 

Engine No, 1 operated (hours), . 

Engine No. 2 operated (hours), . 

Engine No. 3 operated (hours), . 

Quantity pumped by Engine No. 1 (gallons). 

Quantity pumped by Engine No. 2 (gallons), 

Quantity pumped by Engine No. 3 (gallons), 

Cost of pumping : — 

Labor, 

Fuel, 

Repairs, 

Oil, waste and packing, 

Small supplies, . . . . . 



Total for station, 

Cost per million gallons pumped, 

Cost per million gallons raised 1 foot high, . 



251,870,000 

690,000 

706,763 

356.37 

129.30 

236 

8,350 

246 

6,360,000 

232,900,000 

12,610,000 

$3,696 10 

1,455 02 

151 13 

42 03 

60 46 

$5,404 74 

$21,459 
.1660 



The quantity pumped was 1.34 per cent, larger, while the cost of 
operatinjg the station was 4.03 per cent, less than for the previous 
year. 

Consumption op Water. 

The daily average quantity of water consumed in the eighteen 
municipalities supplied from the Metropolitan Works during the 
year 1911, as measured by Venturi meters, was 109,994,800 gallons, 
equivalent to 105 gallons per capita in the district supplied. The 
daily average consumption was 2,097,300 gallons less than during 
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the previous year, and 15,429,400 gallons less than during the year 
1908. The per capita consumption has been reduced 18.6 per cent 
in three years and is now as low as in 1898, when the Metropolitan 
Works were established. 

The daily average quantity supplied to the Metropolitan Water 
District, as determined by pump measurement and by the flow in 
the Weston Aqueduct, and the estimated yield of Spot Pond was 
110,456,000 gallons, equivalent to 105.5 gallons per inhabitant. 
The difference between the quantity delivered by the aqueducts and 
that measured by meters to the several municipalities is due to dif- 
ference in the methods of measurement, to leakage from the Met- 
ropolitan Water Works reservoirs and pipes and to the use of water 
at the Chestnut HiU and Spot Pond pumping stations. 

The daily average consumption of water in each of the cities and 
towns supplied from the Metropolitan Works during the years 1910 
and 1911, as measured by meters, was as follows : — 





Estimated 
Popula- 
tion, 
1911. 


Daily Average Conbxtmption. 




1910. 


1911. 


In- 
crease 

in 
Gallons. 


De- 




GallonR. 


Gallons 

per 
Capita. 


Gallons. 


Gallons 

per 
Capita. 


crease 

in 
Gallons. 


Boston, 


688,520 


87,346.700 


130 


85.571.500 


124 


- 


1,775,200 


Soznerville, 




79.360 


6,189.500 


80 


5.899.100 


74 


- 


290,400 


Maiden, 




45,780 


1.874.400 


42 


1,971,300 


43 


96,900 


- 


Chelsea, 




33,630 


2,834,500 


87 


2,701,400 


80 


- 


133,100 


Evwett, 




34,910 


2,575,600 


76 


2,557,800 


73 


- 


17,800 


Quincy, 




33,760 


2.891,900 


88 


2,925.400 


87 


33,500 


- 


Medford, . 




24,100 


1.422,400 


61 


1.207,100 


50 


- 


215,300 


Melrose, 




16,070 


1,005,700 


64 


1,012,500 


63 


6,800 


- 


Revere, 




19,240 


1,313,400 


71 


1,439.400 


75 


126,000 


- 


Watertown, 




13,330 


880.800 


68 


889,200 


67 


8,400 


- 


Arlington, . 




11,700 


938.200 


83 


983.200 


84 


45.000 


- 


Milton, 




8,140 


309.200 


39 


317,700 


39 


8,500 


- 


Winthrop, . 




10,670 


649.500 


63 


597,800 


56 


- 


51.700 


Stoneham, 




7,360 


650,800 


91 


573,300 


78 


- 


77.500 


Belmont, . 




5,840 


329,500 


59 


415,500 


71 


86.000 


- 


Lexington, 




4,590 


345,500 


78 


352.900 


77 


7,400 


- 


Nahant, . 




2,340 


121.700 


58 


152.000 


65 


30,300 


- 


Swampscott, 




7,290 


412,800 


59 


427,700 


59 


14.900 


- 


District, 


1.046.630 


112.092,100 


110 


109,994,800 . 


105 


- 


2,097.300 
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The consumption in the several districts was as follows: 



Gallons 

per Day, 

1911. 



Decrease 

(Gallons 
IMr Day). 



Percent- 
age of 
Decrease. 



Southern low-service district, embracing the low-service district of 
Boston, with the exception of Chariestown and East Boston, 

Northern low-service district, embracing the low-service districts 
of Somerville, Chelsea, Maiden, Medford, Everett, Arlington, 
Chariestown and East Boston, 

Southern high-service district, embracing the high-service districts 
of Boston, Quincy, Watertown, and portions of Belmont and 
Milton, 

Northern high-service district, embracing Melro<>e, Revere, Win- 
throjp, Swampscott, Nahant and Stonebam, and the high-service 
districts of Somerville, Chelsea, Maiden, Medford, Everett and 
East Boston, 

Southwn extra high-eervice district, embracing the higher portions 
of West Roxbury and Milton, 

Korthem extra high-service district, embracing Lexington and the 
higher portions of Arlington and Belmont, 

Totals 



45,420,600 


753,0001 


24,731,900 


1,300.500 


30,931,600 


1,712,800 


7.385,500 


92,900 1 


690,100 


9,1001 


835.100 


61.000^ 


109,994,800 


2,097.300 



1.691 

6.00 

5.25 

1.271 
1.34* 

7.881 



1.87 



1 Increase. 



The diagram facing this page shows graphically the average daily 
consumption and the rate of consumption between the hours of 1 
and 4 a.m. in the district supplied by the Metropolitan Works for 
each week during the years 1910 and 1911. 

It will be noted that the low temperature during the months of 
January and December, 1910, as compared with the corresponding 
months in 1911, was coincident with a large increase in both the 
daily average and night rate of consumption. ■ It is also noticeable 
that although the daily average was lower in 1911 than in 1910, 
the night rate has been larger during the greater portion of the past 
year than during the previous year. The fact that between the 
hours of 1 and 4 a.m. water is drawn from the mains at the rate of 
over 70,000,000 gallons in 24 hours is very strong proof that, not- 
withstanding the decrease in consumption, a large amount of pre- 
ventable waste is still taking place. 



Metering of Service Pipes. 

The following table gives the statistics relative to the installation 
of water meters in the several cities and towns, in conformity with 
chapter 524 of the acts of 1907. 



Average Rate of Gdnsumption 

Metropolitan Water District 

RAINFALL ^ND AVERAGt TEMPERATURE «' AIR " CHESTNUT HILL RESERVOIR 

EACH WEEK DURING I9II 

CONSUMPTION AND NIGHT RATE 



RAINFALL IN I N CHES 

AVERAGE WEEKLY TEMPERATURE 
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City or Town. 



Boston, 
Somerville, 
Maiden, 
Chekea, 
Everett, 
Quincy, 
Medford, 
Melrose, 
Revere, 
Watertown, 
Arlington, 
Milton, 
Winthrop, 
Stoneham, 
Belmont, 
Lexington, 
Nahant, 
Swampsoott, 
Totals, . 



to 

I 

9 






oc 

•2 *^ 



4,225 
411 
14 
240 
252 
230 
179 
119 
138 

55 

100 
65 

32 
16 
21 



6,097 



Meters set on Ot.d 
Services. 



1908. 



1909. 



1910. 



1911. 



84 
732 

43 
198 
338 
358 
857 
2,432 

85 

108 

213 
116 

113 
30 

264 



5,971 



5,503 


5,481 


621 


501 


62 


8 


756 


779 


255 


277 


33 


423 


927 


1,555 


135 


7 


184 


110 


56 


63 


975 


706 


225 


186 


70 


56 


40 


26 


142 


28 


9,984 


10.206 



6,487 

570 

2 

1,092 

285 

1,680 

178 

5 

176 

127 

6 
155 

86 
18 
13 



10.880 



1 

09 

d 
.^ 

S 

.2 

> 



I 


t 


1 


ft- 


s 


a 


equi 
,1911 


Q 




S 


Q 


vices 
eters 


P-J 


s 


1^ 


• 


1^ 


^ m 


rsin 
1911 


rl 




etei 
31, 


Z 


s, 


S 



1,441 

137 

197 

80 

159 

444 

175 

37 

208 

114 

141 

74 

84 

36 

103 

48 

37 

66 



3,581 






I"? 



1,078 


95,037 


25,975 


200 


12,259 


6,526 


175 


7,632 


7,314 


80 


4,510 


4.252 


92 


5.466 


1.560 


487 


7,746 


4,801 


175 


4,563 


4.542 


82 


3,620 


3.863 


200 


3.610 


1.261 


60 


2,156 


2.130 


121 


2,181 


1,536 


74 


1,510 


1,510 


95 


2,553 


2,487 


38 


1,491 


826 


103 


1,008 


1.008 


54 


883 


615 


39 


559 


284 


66 


1,535 


1.535 


3,219 


158,319 


72,025 



27.33 
53.23 
95.83 
94.28 
28.54 
61.98 

100.00 

100.00 
34.93 

100.00 
70.43 

100.00 

100.00 
55.40 

100.00 
69.65 
50.81 

100.00 
45.49 



' The number of new meters installed and the number of new services equipped with meters seldom 
agree exactly for the reason that service pipes are installed but meters are not set until the buildings are 
permanently occupied. 

All of the cities and towns in the District have set the number of 
meters required by the terms of the act, and nine municipalities had 
at the close of the year metered practically all of their service pipes. 
At the end of the year 46.49 per cent, of all the service pipes in the 
District were metered as compared with 37.56 per cent, at the be- 
ginning of the year. 



Water supplied outside the Metropolitan District. 

In addition to the quantity supplied to the cities and towns com- 
prising the Metropolitan Water District, 1,260,625,200 gallons have 
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been drawn from the Metropolitan Works for the supply of places 
outside the District, as follows : — 

The United States Government Reservation on Peddock's Island 
has received a continuous supply equivalent to 89,300 gallons 
per day. 

A small portion of the town of Saugus has been supplied with 
an average of 13,100 gallons per day through pipes of the town of 
Revere. 

In consequence of the low level of the water in Crystal Lake, from 
which the town of Wakefield obtains its supply, 83,948,700 gallons 
were supplied to that town from the Metropolitan Works during 
the foUovidng periods: July 17 to 21 inclusive, August 10 to 17 
inclusive, and August 22 to December 31 inclusive. 

The town of Framingham has drawn 222,700,000 gallons from 
filter galleries located near Farm Pond on the Sudbury watershed, 
and 41,300,000 gallons from the Sudbury Aqueduct through a pipe 
crossing under Farm Pond. 

For the use of the Westborough State Hospital, 53,053,000 gal- 
lons have been dravTn from the open channel of the Wachusett Aque- 
duct. The supply to the hospital from this source was shut off 
from April 13 to May 18 inclusive, and on September 28 and 
29, during which periods water was not flowing in the Wachusett 
Aqueduct. 

The city of Worcester between August 1 and December 31 di- 
verted 694,900,000 gallons from that portion of the Wachusett water- 
shed which the city was in 1902 given the right to take for the 
purpose of a water supply; and between September 28 and October 
21, the city diverted 64,900,000 gallons from the Wachusett water- 
shed by pumping from Eagle Lake in Holden. Between October 
24 and November 10, 62,440,000 gallons were drawn from the 
Wachusett Reservoir and pumped into the Worcester distributing 
mains. 

The following table shows the quantities diverted and the amounts 
to be paid to the Metropolitan Water District for these quantities, 
with the exception of the sums to be paid on account of the diver- 
sion from Asnebumskit and Kendall Brooks and Eagle Lake, which 
have not yet been determined. 
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Place sutplzsd. 



Total 
Quantity 
(Gallons). 



Average 

Daily 
Quantity 
(Gallons). 



Dates on which Water 
was supplied. 



Amounts 
charged 

for 

Water 

supplied. 



Worcester: — 
From Eagle Lake, .... 
From Asnebumslat Brook and Ken- 
dall Reservoir, .... 
From Wachusett Reservoir, 

Westboroug^ State Hospital, 

Fkamingfaam: — 
From Sudbury Aqueduct, 
From Farm Pond Galleries, 

Wakeaeld 

Peddock's Island 

Saugus 



64,900,000 


177,800 


694.900,000 
62,440,000 


1,903.800 
171,100 


53,053,000 


145,300 


41,300.000 
222,700,000 


113,200 
610,100 


83,948,700 


230,000 


32,598,000 


89,300 


4,785,500 


13,100 


1,260.625,200 


3,453.700 



Sept. 28 to Oct. 21, 

Aug. 1 to Dec. 31, 
Oct. 24 to Nov. 10, inc.. 

Jan. 1 to Apr. 12, . 
May 19 to Sept. 27, 
Sept. 30 to Deo. 31, 



July 17, . 

July 6, July 1 7 to July 21 , 
Aug. 10 to Aug. 17, 
Aug. 22 to Dec. 31, 



• • 



$1,810 76 



1,591 59 



\ 991 20 
/ 427 10 

} 5.876 40 

J 

2.036 32 
250 00 



QUAUTY OF THE WaTER. 

About forty per cent, of the water used in the Metropolitan Dis- 
trict during the past year was drawn from the Sudbury and Cochit- 
uate sources. The proportion from these sources was much larger 
than in any year since 1898, and as a result the water drawn from 
the taps in the Metropolitan District has been of a higher color and 
has contained a larger proportion of ammonia and chlorine than in 
recent years. 

The number of microscopic organisms present in the water has also 
been somewhat above the average, but there has been no growth 
of organisms of suflScient magnitude to cause objectionable tastes and 
odors in the water as drawn from the taps. Weekly microscopical 
and bacterial examinations have been made in the laboratory of the 
Board of the water from various parts of the works, and chemical 
examinations have been made by the State Board of Health, the 
results of which are given in tabular form in Appendix "No. 2, Ta- 
bles Nos. 28 to 84. There have been made 2,465 microscopical and 
1,174 bacterial examinations of the water from various parts of 
the works, and results have been received of 397 chemical examina- 
tions made by the State Board of Health. 

In the Wachusett Reservoir 195 units of Dinobryon were present 
in April, 140 units of TJroglena on May 1, 1,240 units of Anabsena 
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on June 20, and 140 units of Uroglena on October 10. All of these 
growths were of short duration and not large enough to cause any 
trouble. The average color of the water was 0.08. 

In the Sudbury Reservoir there was a growth of Synura from 
March 20 to May 1, with a maximum of 210 units on the latter 
date. Uroglena were present on May 8, but the growth lasted less 
than a week. There was a growth of Dinobryon during September 
and October which reached a maximum of 1,700 units in the latter 
part of September, ^ffone of these growths were of suflBcient size to 
cause the water to have more than a very faint odor. 

In Framingham Reservoir No. 3 Asterionella were present in 
March and April. On April 25, 5,780 units were observed. Chla- 
mydomonas were present in small numbers from January 1 to the 
middle of May. 

The waters of the Ashland and Hopkinton reservoirs have been 
of good quality and comparatively low in color. Hopkinton Reser- 
voir contained a growth of about 500 units of Uroglena for two weeks 
in April. 

Whitehall Reservoir contained a growth of Uroglena during April 
and a growth of Dinobryon during December, both of which caused 
the water to have a disagreeable taste and odor, but no water was 
being drawn from the reservoir during these periods. 

There were no growths of objectionable organisms in Framingham 
Reservoir No. 2 during the year. 

Growths of three objectionable organisms have been present in 
Lake Cochituate during the year. Chlamydomonas were present 
from January 1 until the middle of July, but did* not affect the 
water drawn from near the surface after June 1. The largest num- 
ber observed was 230 units on April 10. Dinobryon were observed 
in the latter part of July, but not in sufficient numbers to cause 
objectionable taste and odor until the early part of October, when 
1,060 units caused the water to have a fishy odor when hot. This 
growth continued during October. During the period of summer 
stagnation a growth of Aphanizomenon developed at mid-depth in 
the lake, 11,520 units being observed on August 9. When the water 
in the lake overturned, in November, these organisms came to the 
surface and on reaching the consumers caused a few complaints to 
be received, not on account of the taste and odor, but because of a 
red scum which they caused on the hot water. 
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In the distributing reservoirs in the Metropolitan District there 
have been growths of Chlamydomonas, Dinobryon and Uroglena 
which have at times given a faint disagreeable odor to the water 
drawn from the taps, but the water has been generally of good quality 
and very few complaints have been received from the water takers. 

A growth of Conferva, which attached itself to the bottom of the 
Bear Hill Reservoir, made its appearance in October and caused 
the water in that reservoir to have an objectionable appearance. The 
water was lowered about 4 feet and a portion of the growth removed. 

The following table gives a comparison of the average results of 
the examinations of water from a tap in Boston for the years 1902 
to 1911, inclusive: — 



• 


1902. 


1903. 


1904. 


1905. 


1906. 


1907. 


1908. 


1909. 


1910. 


1911. 


State Board of HeaUh 






















Examinationa. 






















Color (Neasler standard), . 


0.26 


0.25 


0.231 


0.241 


0.241 


0.221 


0.191 


0.181 


0.141 


0.25> 


Total residue, 


3.93 


3.98 


3.93 


3.86 


3.86 


3.83 


3.50 


3.46 


3.05 


4.18 


Loss on ignition, . 


1.66 


1.60 


1.69 


1.59 


1.39 


1.40 


1.35 


1.43 


1.24 


1.66 


Tree ammonia, . 


0.0016 


0.0013 


0.0023 


0.0020 


0.0018 


0.0013 


0.0011 


0.0011 


0.0013 


0.0016 


^S?S^^^ |diS;ived; : 


0.0139 


0.0126 


0.0139 


0.0145 


0.0169 


0.0129 


0.0116 


0.0128 


0.0118 


0.0166 


0.0119 


O.OUO 


0.0121 


0.0124 


0.0134 


0.0109 


0.0092 


0.0103 


0.0102 


0.0128 


ammonia, [gugpended, . 


0.0020 


0.0016 


0.0018 


0.0021 


0.0025 


0.0020 


0.0024 


0.0025 


0.0016 


0.0029 


Chlorine 


0.29 


0.30 


0.34 


0.35 


0.34 


0.33 


0.33 


0.28 


0.28 


0.38 


Nitrogen as nitrates, . 


0.0092 


0.0142 


0.0110 


0.0083 


0.0054 


0.0068 


0.0092 


0.0034 


0.0030 


0.0029 


Nitrogen as nitrites. . 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0001 


0.0000 


0.0000 


0.0000 


Oxygen consumed. 
Hardness 


0.40 


0.39 


0.37 


0.35 


0.36 


0.32 


0.26 


0.26 


0.22 


0.33 


1.3 


1.5 


1.6 


1.4 


1.3 


1.3 


1.2 


1.3 


1.1 


1.4 


Metropolitan Water and Sew- 






















erage Board Eaaminatione, 






















Color (platinum standard),. 


.33 


.35 


.32 


.28 


.25 


.27 


.22 


.23 


.18 


.22 


Turbidity 


2.3 


2.2 


2.4 


1.9 


2.2 


2.2 


2.4 


2.6 


2.1 


2.2 


Total organisms, . 


367 


286 


303 


528 


550 


427 


696 


1,969 


421 


736 


Amorphous matter. 


34 


36 


36 


37 


42 


47 


64 


97 


72 


76 


Bacteria, .... 


164 


126 


176 


231 


154 


176 


148 


195 


213 


197 



NoTB. — Chemical analyses are in parts per 100,000, organisms and amorphous matter in standard units 
per cubic centimeter, and bacteria in number per cubic centimeter. The standard unit has an area of 400 
square microns, and by its use the number of diatomacee are decreased, and the number of chlorophycen 
and cyanophyces are very much increased, as compared with the number of organisms. 



1 Platinum standard. 



Sanitaey Inspection. 

All premises on the several watersheds have been inspected for the 
purpose of maintaining sanitary conditions that will protect from 
pollution the water supplied to the. Metropolitan District. The results 
of these inspections are given in the following tables : — 
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Under the heading " unsatisfactory " are included all cases where 
it is possible that under the most unfavorable conditions drainage 
from privies or sinks may reach a water course, all suspected cases 
and aU cases of manufacturing wastes entering feeders, even though 
there may have been some attempt at previous purification. 

The drainage system constructed during 1910 for the purpose of 
diverting from Lake Cochituate the surface drainage from an area 
of about 140 acres, on which there was in 1910 a resident popula- 
tion of 707, was placed in service on January 13, 1911, thus remov- 
ing several cases of unsanitary drainage. 

During the past year there has been a large growth in the indus- 
trial development of South Framingham, which has increased the 
growth of population, not only in that village but also in the adjoin- 
ing towns of Natick, Sherbom, Ashland and Hopkinton. In South 
Framingham, 4 factories, 2 stores, 1 hall and buildings for the 
occupancy of 156 families have been erected and several more are 
under construction. ^ 

This building development has extended beyond the reach of the 
present sewer system in Framingham, and in some cases the new 
buildings are in locations where the sewage cannot be disposed of in 
cesspools without endangering the water supply. In the Lokerville 
section there are 140 houses from which the drainage cannot be taken 
into the existing sewer system, and at a recent town meeting the 
Sewer Commissioners of Framingham were instructed to make a 
study of the problem of providing sewerage for this area, as well as 
for the area near the State Muster Field, known locally as Hast- 
ingsville. It is desirable that sewers should be provided in this 
section in order to prevent the pollution of the Metropolitan Supply. 

During the past year a public water supply has been introduced in 
the town of Ashland. The supply is drawn from driven wells located 
near the Sudbury River, above the Dwight mill pond, and is pumped 
to a concrete standpipe built on a hill off Myrtle Street. The water 
is distributed through 6.5 miles of 6-inch, 8-inch and 12-inch pipe to 
224 houses. Although the soil throughout the village is generally 
gravelly, it is probable that the increased use of water in the town 
will tend to increase the danger of polluting the water of Framing- 
ham Reservoir No. 2. 
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The l!^ew York, New Haven & Hartford Railroad Co. has main- 
tained a camp for laborers on the shores of Farm Pond, and early in 
the year complaints were made that the conditions at the camp were, 
not sanitary. Although the water from Farm Pond has not been 
used for the supply of the Metropolitan District for many years, 
the Railroad Company, at our request, dug a cesspool, cut and 
burned brush and trimmed trees in the vicinity of the camp, and 
stationed a watchman there to enforce sanitary regulations. 

In the cities and towns on the Sudbury and Cochituate watersheds, 
which have systems of sewerage conveying the sewage outside the 
watersheds, the number of premises connected with sewers has been 
increased by 132, and the number existing on streets where sewers 
have been built has been reduced from 150 to 127. The number in 
the' several places on December 31, 1911, was as follows : — 



Prbmises connsctbd 

WITH SeWEBS. 



Marlborough, .... 

Westborough 

Frainingham 

Natick, 

Sherborn, .... 
Totals, .... 



1910. 



1,522 
510 

1,116 

656 

6 



3,810 



1911. 



1,537 
518 

1,197 

685 

5 



3.942 



Pbbmises not connsctbd 

WITH SbWBES. 



1910. 



83 

25 

9 

33 



150 



1911. 



71 

19 

6 

32 



127 



Nine cases of typhoid fever were reported from the Wachusett 
watershed, 7 of which were in Holden and 2 in Princeton. Four of 
the Holden cases were from one family in January, and the others 
occurred in May, September and October, in Holden Centre, Bryant- 
ville and Dawson. The 2 cases in Princeton were at Buck's Mill 
in August, and were closely connected. Thirty-three cases were 
reported on the Sudbury and Cochituate watersheds, 18 of which 
occurred in houses connected with the public sewers which convey 
house drainage outside the watershed. Ten of the cases were re- 
ported from Natick, 1 from Wayland, 11 from Framingham, 2 from 
Ashland, 2 from Southborough, 6 from Marlborough and 1 from 
Westborough. Seven of the cases in Natick were apparently caused 
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by an infected milk supply. Four of the cases in Framingham 
occurred in one house, just at the close of the year. In all cases 
the premises were visited and precautions taken to prevent the 
spread of the disease or the pollution of the water supply. 

Swamp Ditches and Bbooks. 

The ditches draining swamps on the several watersheds, having 
an aggregate length of 36.36 miles, have been cleaned as usual and 
the weeds and brush mowed and burned for a width of from 10 to 
20 feet on both sides of the ditches. Ditches in Crane Swamp, in 
Marlborough and ISTorthborough, and in Swamp No. 76, in Sterling, 
were repaired for a length of 1.78 miles where the side slopes had 
been injured by cattle. The wire fencing on the property line around 
Big Crane Swamp was repaired for a distance of 7,000 feet by*set- 
ting new chestnut posts and restringing the wires, and new Wheelock 
wire fence 844 feet long erected on the property line between land 
of the Board and J. A. McHale on the westerly side of the Big Crane 
Swamp. 

Observations have been made of the colors of the waters of the 
brooks draining the swamps which have been improved by ditching 
as follows : — 





Area of 
Water- 
shed 
(Acres). 


Area of 
Swamp 

(Acres). 


Length 

of 

Ditches 

(Feet). 


Colors of Waters (Platinum Standard). 




BEFORE draining. 


AFTER DRAINING. 


SWAMP. 


Averages 

for Years 

1894, 1895, 

1899. 


Averages 

for Years 

1900, 1901. 

1902. 


1907. 


1908. 

» 


1909. 


1910. 


1911. 


Crane, . 
No. 54, . 
No. 55, . 
No. 76, . 


1,856 
750 

1,625 
225 


460 
72 

220 
26 


45,250 
8,930 

27,661 
6.173 


1.95 


.90 

1.27 

.44 


.77 
.53 
.801 
.27 


.72 
.41 
.44 
.24 


.64 
.33 
.36 
.20 


.65 
.36 
.38 
.21 


.60 
.44 

.29 



1 Nearly one-half of the ditches in Swamp No. 55 were not built until 1907. 



Protection of the Supply by Filtration. 

The filter-beds which are maintained for the purpose of purifying 
the surface water collected from thickly populated districts before 
its admission to the storage reservoirs have been cared for as usual. 

The filter-beds, having an area of 14 acres, which receive and 
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filter the water from about 1.8 square miles of the thickly settled 
portion of the city of Marlborough, received and cared for the entire 
flow of the brook during the year. The 17 artificial beds were 
cleaned in June and again in September and October ; the 8 natural 
beds were thoroughly cleaned in June and the weeds were cut in 
September and October. 

The reservoir and filter-bed on Farm Street, in Framingham, re- 
ceived diluted sewage from the overflow of the Marlborough main 
sewer on two days in March, two days in April and one day in 
December, and there was a flow of ground water upon the bed at times 
during March, April, May, iNTovember and December. 

At the Pegan Brook pumping station, where the surface drainage 
from an area of about 1 square mile in the thickly settled portion 
of Natick is pumped upon filter-beds before entering Lake Cochit- 
uate, the pumps were operated 193 days during the year and 220,- 
939,000 gallons were pumped, equivalent to a daily average of 
605,310 gallons. The quantity of coal used was 152,230 pounds 
and 1,451 gallons were pumped per pound of coal. The cost of 
operating the pumping station, cleaning the filter-beds and caring 
for the grounds was $2,731.18, making the cost per million gallons 
filtered $12.36. 

The water flowing from an area of 226 acres, in which is included 
the more thickly settled portion of the town of Sterling, has been 
filtered on 4 filter-beds, having an area of 2 acres, before entering 
Waushacum Pond on the Wachusett watershed. 

The Gates Terrace filter-beds, at Sterling Junction, on which is 
received the drainage from a few summer cottages, were operated 
from April 22 to October 31. 

The filter-beds on which is received the drainage from the Worces- 
ter County Training School have received the usual attention and 
have satisfactorily cared for the sewage of that institution. 

Forestry. 

During the past year trees and shrubs have been planted as 
follows : — 

On the Wachusett watershed 30 acres of land on shallow flowage 
fills, in drained swamps and intervale lands were planted with 12- 
inch to 24-inch arbor vitse seedlings spaced 6 feet apart in both 
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directions, and 12.5 acres of land east of the South Dike in Clinton, 
where pines planted in 1908 had been destroyed by fire, were re- 
planted with 3-year-old pine seedlings. The area occupied by the 
Flagg nursery and by nearly all of the Lamson nursery has also been 
planted with white pines. 

Three thousand white pines were set out along the line of the 
Weston Aqueduct, at Edgell Street near the !N'obscot Station, near 
gaging-chamber No. 2 and near siphon-chamber No. 2. 

The necessary care has been given to the Lamson and Oakdale 
nurseries. At the close of the year the Lamson nursery contained 
2,200 arbor vitSB seedlings from 12 inches to 18 inches high, and the 
Oakdale nursery, which was started in 1910, contained 2,000 2-year- 
old white pine transplants, 22,800 2-year-old white pine seedlings and 
28,700 1-year-old white pine seedlings. 

On the Wachusett watershed the undesirable trees and brush have 
been cut on 55 acres of land planted with pines, and an improvement 
thinning has been made on 55 acres of land on which there is a growth 
of trees from 20 to 40 years old. The gross cost of the work on 
both of these areas was $2,362.31, but as $983.61 were received for 
fence posts, railroad ties and cordwood sold, the net cost of the 
improvement was $1,378.70. 

Exclusive of the lands submerged by the Wachusett Reservoir, the 
Board now owns about 4,500 acres of land on the Wachusett water- 
shed, of which about 1,800 acres were forested when acquired, 1,350 
acres have been planted, 520 acres remain to be planted and 830 
acres are not available for planting. 

The protection of the trees from the ravages of destructive insects 
has necessitated the expenditure of $7,062.21, as follows : — 

Spot Pond, $2,954 40 

Mystic Lake, 46 24 

Chestnut Hill Reservoir, 655 89 

Weston Reservoir and Aqueduct, . 1,178 18 

Sudbury and Cochituate Aqueducts, 275 58 

Lake Cochituate, 131 GO 

Sudbury Reservoir, 149 98 

Framingham Reservoirs, Nos. 1, 2 and 3, 30 00 

Wachusett Reservoir and Aqueduct, 1,640 94 

$7,062 21 
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In addition to the above, $1,266.50 was expended for the purchase 
from the Pitzhenry-Guptill Company of a power sprayer consisting 
of a U-shaped tank, having a capacity of 400 gallons, a 4-cylinder, 
4-cycle, 10-horse-power gasoline engine, and a S^/^-inch x 3%-inch 
phosphor bronze triplex pump, all mounted on a platform wagon. 

The work of spraying is done with this machine much more effi- 
ciently and economically than by the method previously used, in 
which the power was furnished by tanks of gas under high pressure. 

At Spot Pond 65 acres were gprayed between May 26 and June 
3, using 1,840 pounds of arsenate of lead. About 950 pounds of 
tanglefoot and 69 gallons of creosote mixture were also used on the 
trees. 

At the Weston Reservoir and along the Weston Aqueduct about 
24 acres were sprayed. Work at this reservoir was much increased 
for the reason that the adjacent property owners have done but 
little to suppress the moths. 

The number of both brown-tail and gypsy moths on the land con- 
trolled by the Board has increased, particularly in the vicinity of 
the Sudbury and Wachusett reservoirs, where the area of woodland is 
large. The oak trees in the vicinity of the North Dike at the Wa- 
chusett Reservoir are badly infested with brown-tail moths, and 71 
acres of this land were sprayed with arsenate of lead. All of the 
young pines on both the Sudbury and Wachusett works have been 
inspected twice during the year, and shoots infested with the pine- 
tree weevil have been cut off and burned. The number of infested 
shoots was less than during the previous year. 

Late in the year it was discovered that chestnut trees near the 
Wachusett Dam were infected with the Chestnut Bark Disease, 
which has destroyed all or nearly all of this species of tree on a large 
area in New Jersey, Pennsylvania and New York. Trees affected 
by this disease have been found in the towns of Marlborough, North- 
borough. Clinton, Boylston, Sterling, West Boylston and Holden, 
and it is feared that it may be necessary to cut all chestnut trees 
on the property of the Board. 

One result. of the severe drought during the spring months was 
a large number of forest fires on the watersheds, several of which 
caused much damage to the tree growth. The most serious fire 
occurifed on May 10 and burned over 211 acres belonging to the 
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Board, 103 acres of which were pasture land ; 59 acres were covered 
with a growth of 10 and 12 year old white pine seedlings and 49 
acres with hard wood timber from 15 to 40 years old. This fire was 
caused by a spark from a locomotive on the Boston & Maine Railroad 
and the Railroad Company reimbursed the Board for the damage 
to the amount of $3,000. 

The total number of fires reported on the Wachusett watershed 
was 21 and the area burned over 330 acres. The total estimated 
damage was $3,985.78, and the amount received from railroad com- 
panies in reimbursements for fires caused by locomotives was 
$3,136.90. The number of pine trees destroyed by the fires was 
about 47,000. Seven fires occurred on the Sudbury Works, burning 
over 45% acres, but most of the fires occurred on pasture land and 
the loss was not large. 

Seven fires occurred on the grounds at Spot Pond, burning over 
11.34 acres and destroying 250 small white pines. 

From January 1 until February 11 about 6 men were employed 
cutting into cordwood the trees in Crane Swamp which were felled 
by fires which occurred in September and October, 1910. Two hun- 
dred and eleven cords of wood were cut and this, with the remain- 
ing standing wood on 105 acres, most of which was killed by the fire, 
was sold to E. W. Wheeler & Son of Berlin, Mass., for $1,367.50. 

DiSTBIBUTING ReSEBVOIRS. 

Weston Reservoir. 

The reservoir and its connected structures are in good order. In 
addition to the regular work of caring for the grounds and buildings, 
cleaning the screens and open channel, painting fences and tool 
houses and destroying moths, the attendant and three men employed 
at the reservoir have constructed a footpath alongside the aqueduct 
from Newton Street to the screen-chamber, a distance of 1,550 feet. 

Chestnut Hill Reservoir. 

The grounds and structures are in good condition, with the excep- 
tion of the wooden fence on the line of Beacon Street, which should 
be replaced during the coming year. The exterior woodwork of the 
upper, intermediate and lower gate-houses has been given two coats 
of paint. Considerable time has been spent in removing water 
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grasses from the shallow parte of the reservoir, especially from the 
Lawrence Basin, where the growth appears to increase from year to 
year. 

Waban Hill Reservoir. 

The exterior and interior woodwork of the gate-house has received 
two coats of paint and the embankments were given a dressing of 
stable manure. 

Forbes Hill Reservoir and Standpipe. 

The standpipe was in service throughout the year except from 
September 13 to October 14, while the upper floor of the tower was 
being renewed. The granolithic surface of the upper floor, which 
had become badly cracked, was removed, together with the under- 
lying cinder concrete which was disintegrated. The granolithic was 
broken into pieces about 1 inch in diameter and then mixed with 
small stones and so used as a foundation on which was placed a 
layer of felt covered with a 2-inch layer of Portland cement con- 
crete mixed in the proportion of 1 part of cement, 2 of sand and 
4 of pebbles. Upon this foundation, which was prepared by the 
maintenance department, the Simpson Brothers Corporation placed 
a layer of Neuchatel rock asphalt 1 inch in thickness, reinforced 
with corrugated steel. A 6-inch fillet of asphalt was placed next 
the outer wall of the tower. The cost of the work was $718.83. 
The granolithic walk around the reservoir has been repaired by relay- 
ing four of the concrete blocks and by digging out and grouting the 
smaller cracks. Some repairs were made to the concrete lining 
of the reservoir. 

Mystic Reservoir. 

This reservoir has been in continuous use throughout the year. 

Mystic Lake and Pumping Station. 

Mystic Lake has not been used as a source of water supply since 
January 1, 1898, and the machinery at the pumping station has not 
been operated since that date. The house occupied by the Superin- 
tendent of Pipe Lines and Reservoirs, which is located near the 
pumping station building, together with the barn and stable on the 
same grounds, have received two coats of paint and minor repairs. 
A new floor has been laid on the bridge over the outlet at the Lake. 



124 IVIETROPOLITAN WATER [Pub. Doc. 

Arlington Standpipe. 

The standpipe was out of service from November 15 to December 
14, during which time it was cleaned, the exterior given two coats 
of white lead and oil, and the interior one coat of red lead and two 
coats of Gilsonite paint. The work was done by F. A. Tibbetts, of 
Maiden, at a cost of $475. 

Spot Pond. 

A foreman and 8 men have cared for the grounds and buildings 
around the pond, cleaned the shores, resurfaced the paths and pa- 
trolled the grounds for the purpose of protecting the property of the 
Board and preventing the pollution of the water. 

Fells and Bear Hill Reservoirs. 
These reservoirs have been in service throughout the year. 

Pipe Yaeds. 

At both the Chestnut Hill and Glenwood pipe yards the build- 
ings are in good condition. The railroad siding at the Glenwood 
pipe yard has been repaired at a cost of $113.75, and that at the 
Chestnut Hill yard at a cost of $220.68. Concrete bins, having a 
capacity of about 70 cubic yards, have been built at the Glenwood 
yard for the storage of sand and stone used in repairing streets. A 
watchman's clock with five stations has been installed at the Glen- 
wood yard. 

Pipe Lines. 

The length of pipes owned and operated by the Metropolitan Wa- 
ter and Sewerage Board was increased by 4.56 miles during the yearj 
making a total on December 31, 1911, of 101.58 miles. The length 
of mains 4 inches in diameter and larger connected with the works 
but owned and operated by the several cities and towns supplied with 
water, is 1,569.92 miles. 

The most important work done during the past year in connection 
with the maintenance of the pipe lines has been the changes made nec- 
essary by the abolishment of the crossing at grade of Webster Avenue 
and the Pitchburg Eailroad in Somerville. This work necessitated 
the raising of 983 feet of 48-inch pipe and the laying of 256 feet 
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of 48-inch pipe on a temporary timber foundation and on a bridge 
over the railroad. The method adopted for raising the pipes was as 
follows: — Spruce piles were driven on each side of the pipe at 
intervals of 6 feet, and alternate bents of the piles were capped with 
6-inch X 12-inch girder caps set at the elevation of the surface of 
the regraded street. The pipes were raised by the use of screws 2^ 
inches in diameter and 6 feet long, suspended from the girder caps 
and connected with the pipes by means of wire ropes and chains. 
After the pipes were raised to the required height they were sup- 
ported on 12-inch x 12-inch caps placed at intervals of 6 feet for the 
whole length of the raised portion of the main. The pipes were 
raised about 17 feet at the crossing of the railroad, where the pipes 
are now supported on a bridge located alongside and east of the road- 
way bridge. The pipe bridge consists of two plate girders 78 ieet 
long, 6 feet high, placed 11 feet apart, with a wooden floor and cover 
forming a box in which are laid the Metropolitan Water Works 48- 
inch main and the 20-inch main of the city of Somerville. In con- 
nection with this work it was necessary to relocate a 36-inch valve 
and a 20-inch connection with the Somerville pipe system, on which 
there was a Venturi meter. The work was begun in May, the 48-inch 
main was cut and emptied preparatory to being raised on June 13, 
and the main was again placed in service on July 8. 

The cost of the work has been paid by the Boston & Maine Rail- 
road in connection with other charges for the abolishment of the grade 
crossing, and the necessary excavation, together with the construction 
of the trestle and pipe bridge, was done by the contractors for the 
Railroad Company. The Metropolitan Water Works furnished the 
pipe, superintended the work and supplied the skilled labor required 
for raising and relocating the pipes. The cost of pipes and special 
castings furnished by this department was $2,259.25 and of labor and 
other expenses $4,250.01. The total cost of the work connected with 
the raising and relocation of the pipe, including the portion of the 
work done by the Railroad Company, was $16,616.42. 

Between November, 1910, and March, 1911, a new and enlarged 
channel for Stony Brook was constructed at Morton Street, in West 
Eoxbury. For the permanent support of the 36-inch water main 
which crosses over the channel at this point three masonry piers, 
spaced 17 feet on centres, were built up from the conduit and the 
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pipes are now supported on hard pine blocks placed on top of these 
piers. 

There have been 43 leaks on the Metropolitan water mains, none 
of which have been of a serious character or have caused damage to 
private property by flooding. Thirty-six of the leaks were due to 
defective joints and 14 of these occurred at wooden joints, which 
have been used in place of lead to prevent electrolytic action on the 
pipes. The total cost of repairing all leaks was $1,528.90, of which 
amount $708.57 was incurred in repairing two leaks at joints on 
pipes under the Mystic and Maiden rivers, where the services of a 
diver were required. 

A 48-inch pipe in the line which is used in conveying water from 
the Chestnut Hill Reservoir to the wells in the pumping stations 
was found to be cracked for its entire length, due to settlement of the 
pipe until at one point it rested on a boulder. The leakage from 
this break was very small as there was but little pressure on the 
pipe. The cost of substituting a new pipe was $191.76. 

The steelwork of the bridge which supports the 20-inch water 
main over the Boston & Albany Railroad at St. James Street, in 
Newton, has been scraped, the bare spots given a coat of red lead, and 
all the steelwork given one coat of Smith's Durable Metal Com- 
pound. The woodwork of the bridge was given one coat of white 
lead and oil. The cost of this work was $134.35. 

The bridge which supports the 48-inch and 20-inch pipes over the 
Boston & Maine Railroad at College Avenue, in Medford, has been 
treated in the same manner. Sheet lead was also placed under the 
steel girders where they are exposed to the blast of gases from loco- 
motives. The cost of repairing this bridge was $384.84. 

The upper surface of the roof or cover of the bridge which sup- 
ports the 48-inch and 20-inch mains over the Mystic River in Med- 
ford, is used as a foot path by the public, and the wood surface, 
which was worn, has been replaced by a layer of Neuchatel asphalt 
about 1 inch in thickness. 

Meteeing of Water to Municipalities. 

There were 65 Venturi meters, in sizes varying from 6 inches to 
60 inches, connected with the Metropolitan water mains on Decem- 
ber 31, 1911, of which 52 were in use in measuring the water sup- 
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plied to the several municipalities in the Metropolitan District. 
There were also 4 Hersey disc meters, 1 Hersey torrent, 3 Hersey 
detector, 2 Crown and 3 Union rotary meters, which were used to 
measure the water supplied in districts where the flow was too small 
to be conveniently or properly measured v^ith a Venturi meter. All 
of these meters have been read and inspected twice each week, and all 
necessary repairs made by a regular force of two men with an occa- 
sional assistant. The interior surfaces of the steel chambers in which 
the meters are placed have been scraped and painted. 

Pressure Eegitlatobs and Recording Gages. 

No change has been made during the year in the number or loca- 
tion of the pressure regulators used to control the pressure in the 
mains in the District. The 19 pressure recording gages connected 
with the distribution system have been in constant use and the aver- 
age elevations of the water, due to the pressure in the mains, is 
given in Appendix No. 2, Table No. 44. 

Electrolysis. 

A complete electrical survey of the Metropolitan water mains was 
made during January, February and March, to determine the dif- 
ference of potential between the pipes and electric railway tracks 
and the electric currents flowing over the pipes. At several places 
the conditions shown by the survey differed from the conditions de- 
termined from the previous complete survey, made during the sum- 
mer of 1908 ; and in general, while the differences of potential have 
increased somewhat, the current flows have decreased, which would 
seem to indicate a higher soil resistance during the winter of 1911 
than during the summer of 1908. The results also show that the 
installation of wooden insulating joints on our pipe lines constructed 
since 1908 has prevented an increase in the electric currents flowing 
on the pipe system, which would otherwise have resulted from the 
construction of the new mains. 

Features which seem to require special consideration are: The 
development of a large positive area on the low service pipe lines 
near Coolidge Comer in Brookline, due to the operation of a new 
sub-station on Webster Street since the middle of November; the 
development of a small positive area in the vicinity of Salem Street 
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and Fellsway West, in Medford, which has gradually been develop- 
ing since the power station was put in operation at this place in 
August, 1906; an increase in the positive area near Washington 
Square in Chelsea; a very large increase in the negative potential 
at Boylston Street near Chestnut Hill Avenue in Brookline; and 
a noticeable increase in negative potentials and electric currents 
on the supply pipe lines in IsTewton. 

The electrical conditions on the remainder of the svstem are 
substantially the same as have existed for the past few years. 

Clinton Sbweeage. 

Pumping Station. 

The Clinton sewage-disposal works were operated daily through- 
out the year. The average daily quantity of sewage pumped to the 
filter-beds was 829,000 gallons. The sewerage system of the town 
was extended quite materially during the year, but there was no 
increase in the quantity of sewage, due probably to the low rainfall. 

The following are statistics relating to the operation of the pump- 
ing station: — 

Daily average quantity of sewage pumped (gallons), . . . 829,000 

Daily average quantity of coal consumed (pounds), . . . 1,380 

Gallons pumped per pound of coal, 600 

Number of days pumping, 365 

Cost of pumping : — 

Labor, $1,715 34 

Fuel, 1,104 88 

Repairs and supplies, 194 63 

Total for station, $3,014 85 

Cost per million gallons pumped, . . . . . . . $9 97 

Cost per million gallons raised 1 foot high, 0.201 

About % of an acre of land, comprising lawns and grass land about 
the pumping station was graded and seeded down in the spring. 

« 

Filter-heds. 

The sewage was applied to the filter-beds in practically the same 
manner as during the preceding S^^ years. The beds were used in 
rotation throughout the year. Each of the 25 one-acre beds has 
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received about 69,600 gallons of sewage in 30 minutes about once in 
two days. 

The sludge collected in the 8 settling basins, amounting to 724 
cubic yards, has been used on grass lands belonging to the Board 
at the filter-beds and on the rear slope of the westerly portion of the 
North Dike. 

The results of the analysis of the sewage and effluent are given in 
the following table : — 

[P&rts per 100.000.] 





1906. 


1907. 


1909. 


1909. 


Aver- 
age of 
Four 
Years. 
190C-<)9. 


1910. 


1911. 


Albuminoid ammonia, sewage. 


.8658 


.8442 


.5735 


.7425 


.754 


.7050 


1.0683 


Albuminoid ammonia, effluent, 




.0955 


.0744 


.0554 


.0819 


.0768 


.0686 


.0639 


Per cent, removed, .... 




89 


91 


90 


89 


89.7 


90.3 


94 


Oxygen oonsumed, sewage, 






9.84 


7.87 


3.43 


7.04 


7.045 


6.658 


9.3292 


Oxygen consumed, effluent, 






1.34 


1.07 


0.765 


1.165 


1.085 


.8863 


.8713 


Per cent, removed, . 






86 


87 


78 


83 


83.5 


86.7 


91 


Free ammonia, sewage, . 






3.5650 


3.8342 


4.6193 


4.6283 


4.1617 


8.8867 


6.7417 


Free ammonia, effluent, . 






1.2723 


1.3176 


1.3722 


1.2917 


1.3134 


.6493 


.7369 


Per cent, removed, . 






64 


66 


70 


70 


67.5 


83.3 


87 


Nitrogen as nitrates, effluent. 






.1445 


.1664 


.1468 


.2319 


.1724 


.7338 


.9740 


Iron, effluent, . 




' 


2.1042 


2.2454 


1.8100 


1.7633 


1.9807 


.6395 


.5203 



The improvement in the effluent effected by the construction of 
additional underdrains and the placing of distributors on the beds 
to secure a uniform distribution of sewage, is very plainly shown 
by the figures in the above table. The increase in the nitrogen in the 
form of nitrates and the reduction in the amount of iron which has 
been accomplished during the past two years, and especially during 
the past year, as compared with the results during the years 1906 
to 1909, furnish conclusive evidence of the material improvement 
which has been effected. The cost of maintaining the filter-beds has 
been as follows: — 

Labor, $3,702 75 

Supplies and expenses, 94 77 

Total, $3,797 52 

Cost per million gallons treated, 12 63 



130 METROPOLITAN WATER [Pub. Doc. 

The cost per million gallons treated was $1.39 greater than for the 
previous year, due largely to an increase in the rates paid to laborers. 

Engineebing. 

In addition to the routine work in connection with the supervision 
of the maintenance and operation of the works, the engineering 
force has completed a survey of Eramingham Reservoir No. 2, show- 
ing property of the Commonwealth, and has partially completed a 
similar survey of Framingham Reservoir No. 1. Levels have been 
taken by means of which the capacity of Lake Cochituate is to be 
accurately determined for the upper ten feet of its depth. An esti- 
mate has been prepared of the cost of works designed for filtering the 
water drawn from Lake Cochituate. 

Appended to this report are tables giving the amount of work 
done and other information relative to contracts, a series of tables 
relating to the maintenance of the Metropolitan Water Works, in- 
cluding the rainfall, yield of sources of supply, consumption of water 
in the different districts, the number of service pipes, meters and fire 
hydrants in the Metropolitan Water District, and a summary of 
statistics for the year 1911. 

Respectfully submitted, 

DEXTER BRACKETT, 

Chief Engineer. 
f Boston, Jan. 1, 1912. 
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REPORT OF CHIEF ENGINEER OF SEWERAGE 

WORKS. 



To the Metropolitan Water and Sewerage Board. 

Gentuemen: — The following is a report of the operations of 
the Engineering Department of the Metropolitan Sewerage Works 
for the year ending December 31, 1911. 

Obganization. 

The engineering organization during the year has been as 
follows : — 

Division Engineers: 

Frederiok D. Smith, . In charge of maintenance and construction, 

South Metropolitan System. 
Frank I. Capen, . . In charge of maintenance and construction, 

North Metropolitan System. 
Hekry T. Stiff, . . In charge of office and drafting room. 

In addition to the above, the average number of engineering and 
other assistants employed during the year was 10, which includes 1 
assistant engineer, 3 instrumentmen, 2 inspectors, 2 draftsmen and 
2 stenographers. 



METEOPOLITAN SEWERAGE DISTEICTS. 

Areas ais^d Populations. 

During the year no changes have been made in the extent of the 
sewerage districts as given in the last annual report. 

The populations of the district, as given in the following table, 
are based on the census of 1910. 
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TMe ihowing Areas and Estimated Populations unthin the Metropolitan Sewerage 

District, as of December SI, 1911. 



Cut or Town. 


Area {Square 

MUBS). 


Estimated 
Population. 


fArlincton 


6.20 


11,910. 




Belmont. 


















4.66 


6.960 


1 


Botton {porOoDBC 
Gambriolce. . 


rf). 
















3.46 
6.11 


104,460 
107,320 


Chelsea, 


















2.24 


84.180 


% 


Everett. 
Lexington.! . 
lialden. 


















3.84 
6.11 
6.07 


36.610 

4.160 

46.310 


|| 


Medford, . 


















8.86 


24.490 


Melroae. 


















3.78 


16,210 


1 


Reveie. 


















6.86 


19.610 


Somerville. . 


















3.06 


80.220 


% 

^ 


Stoneham. . 
Wakefield. . 
Wineheeter, . 
Winthrop. . 
Woburn. 


















6.60 
7.66 
5.06 
1.61 
12.71 


7.480 
11,810 

0.700 
10.860 
15,690 




. — . Of) Kn 


. .. . Ki^ R7n 




Boeton (portions of ), 


20.30 


189,690 


a 


Brookline. . 
















6.81 


29,210 


^1 


Dedham.i 
Hyde Park, 




















9.40 
4.67 


9,480 
16.000 


' V% ' 


MUton. . 




















12.60 


8,220 


3« 


Newton. 




















16.88 


41.830 


Quinoy, 
Waltham. . 




















12.66 


84,200 




















13.63 


28,840 


rS 


Watertown. 


















■ 


4.04 


18,620 


(m 


ino fl7 


. 370 S80 










Totals. 












« 


• 




• 


191.37 


916.450 



» Part of town. 



METROPOLITAN SEWERS. 

Sewebs Purchased and Constructed and their Connections. 

During the year additions by purchase or otherwise have been 
made within the sewerage districts, so that there are now 103.336 
miles of Metropolitan sewers. Of this total, 9.642 miles of sewers, 
with the Quincy pumping station, have been purchased from cities 
and towns of the districts, the remaining 93.694 miles of Metropoli- 
tan sewers and other works having been constructed by the Metro- 
politan boards. 

The locations, lengths and sizes of these sewers are given in the 
following tables, together with other data referring to the public and 
special connections with the system : — 
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North Metropolitan System. 



CITY OR TOWN. 



Boeton: — 
Deer Lsland, 
East Boston, 

Charlestown, 
V^thiopt 



Chelsea, 



Everett, 

Maiden, . 
Melrose, . 
Cambridfle, 

Somerville, 

Medford. 
Winehester, 



Stonduun, 
Wobum, 



Arlington, 

Belmont, < 
Wakefield. « 
Bevere, . 



Size of Sewers. 



s 



a . 



6' 3" to 9', . 

9' tor, 

e'7"X7'6"tol', 

V f • • • 



8* 4"X9' 2" to 1' 10"X2' 4", 



/ 1" 



8' 2"X8' 10" to 4' 8"X5' 1 

4' «"X4' 10" to r. 
4' 6"X4' 10" to 10". 
5'2"Xfi'9"tol'3", 



I 9H 



6' 5"X7' 2" to 1' 10"X2' 3 



4'8"X»'l"tolO". 



2'll"X3'3"tol'3", 



1*3" to 10" 
l'10"X2'4''tol'3", . 



1' 6" to 10". 



4' to 3'. 



1.367 
6.467 

3.292 
2.864 

5.123 



2.925 

5.8441 
6.099S 
7.167 

3.471 

5.359 
6.428 



0.010 
0.933 



3.520* 



0.048 



59.917* 



4 
24 

"i 

12 



10 



6 

30 
36 

37 

10 

22 
13 



4 

3 



35^ 

3 
1 
2 



266 



Spbczal Connbctzons. 



Character or Location of 
Connection. 



dg 

ll 



Shoe factory, . 
Navy Yard, . 
Almshouse, . 
Club House. . 
Fire Dept. Station, 
Private Building, . 
Bakery^ .... 
Rendering works, . 
Metropolitan Water Works 

blow-off, . . . . 
Chelsea Water Works bk>w- 

off, 

Metropolitan Water Works 

blow'off, 
Cameron Appliance Co.. 
Shulte-Goodwin Co., 
Andrews-Wasgatt Co.. . 
National Metallic Bed Co., 
Linoide Co., . . . . 
Metropolitan Water Works 

bbw-off, 
Private buildings, . 
Private buildings, . 
Factory, .... 
Railroad station, . 
Slaughter house. . 
City Hospital, 
Street Railway Machine Shop 
Tannery, 

Slaughter-houses (3), 
Car-house, 

Street railway power house. 
Stable, .... 
Rendering works. . 
Armory building, . 
Private buildings, . 
Stable, .... 
Police sub-station. 
Tannery, 

Private buildings, . 
GelaUne factory, . 
Stable, .... 
Railroad station, . 



Glue factory, . 

Private buildings. 
Railroad station, 
Car^house, 
Poet Office, . 



1 
8 
1 
1 
1 
1 
1 
1 

1 

2 

1 
1 
1 
1 
1 
1 

1 
158 
111 
1 
1 
1 
2 
1 
1 
1 
1 
1 
1 
1 
1 
8 
1 
1 
4 
2 
1 
1 
1 



132 
1 
3 
1 



464 



1 Indudee 1.84 of a mile of sewer purchased from the city of Maiden. 

* Includes .736 of a mUe of sewer purchased from the city of Melrose. 
' Includes 2.631 miles of sewer purchased from the town of Arlington. 

* The Metropolitan sewer extends but a few feet into the towns of Belmont and Wakefield. 

* Includes 2.787 miles of Mystic River valley sewer in Medford, Winchester and Woburn. running parallel 
with the Metropolitan sewer. 
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Sovih Mdropolitan System. 





Sice of Sewers. 


h in Miles. 

i 


Public (Connec- 
tions, Decem- 
ber 31. 1911. 


SpBCIAL CONNECnOMB. 


CITY OR TOWN. 


Character or Location of 


Number in 
Operation. 






1 


Connection. 








r 


Tufts Medical School, . 
Private house. 


1 
1 


Boston (Back Bay), 


6' 6" to 3' 9". . 


1.500^ 


13 


Administration Building, 
Boston Ptok Department, 
Simmons College buildings, . 


1 
1 










Art Museum, .... 


2 


Boston (Brighton), 


5'9"X6'0"tol2", . 


6.010S 


14 


Abattoir. .... 


3 










Chocolate works. . 


2 


Boston (Dorches- 
ter). 


3'X4'to2'6"X2'7". . 


2.870* 


12 


Machine shop, 

Pajpermill. .... 

Pnvate buildings, . 


1 
1 
2 


Boston (Rozbury), 


6' 6"X7". 4' 0", . . . 


1.430 


- 


— - 


- 










Parental school. 


1 


Boston (West Box- 


9'3"X10'2"tol2", . 


7.000 


12 


Lutheran Evangelical Church, 


1 


bury}. 








Private buildings. . 


4 


Brookline, 


6'6"X7'0"to8". 


2.640« 


12 


— — 


- 


Dedham, 


4'X4'l"to3'9"X3'10". .. 


2.350 


6 


— — 


— 


Hull. . 


60" pipe. .... 


0.750 


- 


— — 


- 


Hyde Park, . 


10'7"Xll'7"to4'X4'l", . 


4.627 


17 


Mattapan Paper Mills. . 
Private buildings, . 


1 
2 


MUton. . 


ll'X12'to8". . 


3.600 


18 


Private buildings, . 


2 


Newton. 


4'2"X4'9"tol'3", . 


2.911 


6 


Private houses, 


2 


Quincy, . 
Waltham. 


ll'8"X12'6"to24"pipe. . 


6.580 


12 


— - 


- 


3'«"X4' 


0.001 


1 


- - 


- 








' 


Factories, .... 


2 


Watertown. . 


4'2"X4'9"tol2". . 


0.750» 


5 


Stanley Motor Carriage Co., . 


1 








I. 


Knights of Pythias Building, 


1 




43.419 


128 


32 



1 Includes .355 of a mile of sewer purchased from the city of Boston. 

* Includes .446 of a mile of pipe and coiusete sewers built for the use of the city of Boston; also, .026 
of a mile of sewer purchased from the town of Watertown. 

* Includes 1.24 miles of sewer purchased from the city of Boston. 

* Includes .158 of a mile of pipe sewer built for the use of the town of Brookline. 

* Includes .025 of a mile of sewer purchased from the town of Watertown. 

Cost of Consteuction. 

[To December 31, 1911.) 

The cost of the 103.836 miles of Metropolitan sewers enumerated 
above, including six pumping stations, screen-house, electric lifting 
station, siphons and appertaining structures, may be summarized 
as follows: — 

North Metropolitan System, $6,686,891 60 

South Metropolitan System, 8,813,232 53 



$15,500,124 03 



Information relating to areas, populations, local sewer connections 
and other data for the whole Metropolitan Sewerage District appear 
in the following table : — ' 
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North Metropolitan District. 



Area 
(Square 


Estimated 

Total 
Population. 


Miles of 

Local Sewer 

connected. 


Estimated 

Population 

contributing 

Sewage. 


Ratio of 

Contributing 

Population 

to Total 
Population 
(Per Cent.). 


Connections madb 

WITH MniRO- 

POLITAN Sewers. 


Miles). 


Public. 


Special. 


90.50 


545.870 


683.05 


480,600 


88.0 


266 


464 



SotUh Metropolitan District, 



100.87 



370.580 



557.52 



241.865 



65.3 



128 



32 



Entire Metropolitan District. 



191.37 



916,450 



1,240.57 



722,465 



78.8 



394 



496 



Of the estimated gross population of 916,450 on December 31, 
1911, 722,465, representing 78.8 per cent, were on that date con- 
tributing sewage to the Metropolitan sewers, through a total length 
of 1,240.57 miles of local sewers owned by the individual municipali- 
ties. These sewers are connected with the Metropolitan System by 
394 public and 496 special connections. It appears, also, that there 
has been during the year an increase of 29.25 miles of local sewers 
connected with the Metropolitan System, and that 14 public and 25 
special connections have been added. 



Pumping Stations and Pumpagb. 

The following table shows the average daily volume of sewage 
lifted at each of the six Metropolitan pumping stations during the 
year, as compared with the corresponding volumes for the previous 
year. 

Tables for estimating flows in main sewers below the East Boston 
and Charlestown pumping stations were prepared about the year 
1900, when the sewers were comparatively new and the surfaces 
smooth, and have been used in engine house computations since that 
date. These sewers have now become more or less covered with slime 
and the flow somewhat retarded. 

Eecently a Venturi meter has been installed at Deer Island for 
measuring the sewage flow. In connection with tests of the new 
engines at the Deer Island and East Boston pumping stations, obser- 
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vations have been made on present sewage flows in these sewers by 
the Venturi meter and otherwise. As a result of these later obser- 
vations, deductions from the earlier ratings of the sewers have been 
made, 7 per cent, for the East Boston station and 6 per cent, for tiie 
Charlestown station. 

The tables of pumping in this report have been prepared from 
the last ratings of sewage flows in the main sewers, as above outlined. 



PUMPING STATION. 



ArnuoB Daily PtnfPAGK. 



Jan. 1, 1910, to 
Deo. 31, 1910. 



Jan. 1, 1911, to 
Dec. 31, 1911. 



Deer Island, . . . . , 

East Boston, 

Charlestown, 

Alewife Brook, 

Quinoy, 

Ward Street (actual gaUona pumped). 



Gallons. 
69,000,000 

67,000.000 

34,300,000 

3.686,000 

4,132,000 

22,900,000 



Gallons. 
62,800.000 

60,800,000 

82,600,000 

3,012,000 

4.069,000 

22,600,000 



Decrease during the 
Year. 



Gallons. 
6,200,000 

6,200,000 

1,700,000 

673,000 
63.000 

300,000 



Per Cent. 
10.5 

10.9 

6.0 
16.0 

1.6 

1.3 



CONSTKUCTION. 

NOBTH METBOFOLITAN SYSTEM. 

East Boston Station. 

The construction provided for in Chapters 556 and 582 of the 
Legislative Acts of 1908 for repairs and extensions to the East 
Boston pumping station^ including new engine, boiler and coal 
houses and wharf, with an additional engine, boilers, piping and 
connections, has been practically completed during the year. 

The contracts for the building and wharf were completed at the 
time of the last report and were described in that report The rein- 
forced concrete floor of the wharf has been placed during the year 
by day labor under the direction of the engineer. Concrete rein- 
forcement around some of the piles has also been constracted by day 
labor. The remaining piles will be reinforced from time to time 
by the maintenance labor during coming years. The wharf deck 
was completed in condition for use in the middle of September. 

The work of erecting the 100,000,000-gallon centrifugal pump 
and engine was commenced about January 1, 1911, and the pump 
was in condition to operate in April. It was put into the regular 
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service of the station September 25, 1911. The oflScial test on this 
engine was made December 1, 1911. 

The six vertical boilers erected under contract with the Robb- 
Mumford Boiler Company were first put into service July 15. 

The valves for piping were furnished by the Walworth Manufac- 
turing Company and the Crane Company. 

On March 15, a contract was made with the Lumsden & Van 
Stone Company for furnishing and erecting all main piping in the 
new boiler room and new and old engine rooms and basement of 
new engine room. This work was completed on August 19. 

The piping and boilers were covered by the Philip Carey Com- 
pany. This work was completed September 30. A tile floor in the 
new engine room has been placed during the year by maintenance 
labor, together with granolithic sidewalk in front of the station. 
The six old boilers and old economizer have been removed. The 
old boiler room has been rearranged by new partitions for office, 
toilet and work rooms. There remain to be completed some renewals 
and rearrangement of screens and screen-house, and this matter is still 
under consideration by the Board. 

Stable and Lockeb Building. 

The reinforced concrete locker building, described in the last 
report, was completed about June 1. The fitting of the building, 
including plumbing, wiring, piping for heating, stalls, etc., was done 
by the maintenance labor. The building was completed ready for 
occupancy about September 1. The cost of the building was $14,- 
166.75, and the sum of $4,524,40 was paid on account of the land, 
making a total of $18,691.15 expended for this purpose. 

Test op East Boston Engine. 

The tests of the 100,000,000-gallon engine and centrifugal pump 
at East Boston, specified in the contract with the AUis-Chalmers 
Company, were carried out December 1, 1911. The tests were made 
under the direction of Frank I. Capen, Division Engineer, and Wil- 
liam M. Francis, Mechanical Engineer, for the Metropolitan Sewer- 
age Works, and J. E. Belknap, Mechanical Engineer for the Allis- 
Chalmers Company. 

The engine, pump and connecting piping were furnished by the 
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AUis-Chalmers Company, of Milwaukee, Wis., under a contract 
dated June 5, 1909. 

The pump and engine were erected between December, 1910, and 
April, 1911, and were first operated in June, 1911. By agreement 
between the Board and the AUis-Chalmers Company, they have been 
operated in the regular service of the station since September 25, 
1911, and prior to official test and acceptance "by the Board. 

The following table contains principal dimensions of engine and 
pump : — 



Principal Dimensions of Engine and Pump, 

Diameter H. P. cylinder (inches), 
Diameter I. P. cylinder (inches), 
Diameter L. P. cylinder (inches), 
Stroke of pistons (inches), 
Diameter of suction (inches), . 
Diameter of discharge (inches). 
Revolutions per minute, 



18 
32 
46 
30 
60 
60 
89.3 to 106.1 



Contract Requirements. 
The contract for the engine contained requirements as follows : — 
The capacity must equal 100,000,000 United States gallons of 
sewage per twenty-four hours when lifting vertically 19 feet, the 
quantity of sewage to be determined by measurements in the dis- 
charge sewer at points below the station selected by the Engineer. 
The actual head against which the pump is acting is to be measured 
every fifteen minutes by a mercury or other approved gauge, at a 
point near the pump end of the discharge channel. The elevations in 
the suction channel are to be taken every fifteen minutes by a 
gauge in the manhole near the easterly end of the station. The duty 
of the engine and pump guaranteed by the contractor is 96,500,000 
foot pounds for each 1,000 pounds of commercially dry steam deliv- 
ered by the Board at the throttle valve of the engine. In this test 
steam containing less than one and one-half per cent, of entrained 
water, as determined by calorimeter measurements, is to be consid- 
ered as commercially dry steam. The duration of the test is to be 
twelve hours. The sewage is to be screened and to consist of about 
two-thirds ordinary domestic sewage and about one-third of sea water 
introduced into the sewer at convenient points. The engine and pump 
are to be operated continuously during the twelve hours of the trial 
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under the conditions before outlined and steam supplied shall not have 
more than 125 pounds pressure per square inch at the throttle valve. 
The official trial of the engine and pump is to be conducted jointly by 
the Engineer and a representative of the contractor, and if the duty 
determined by this trial shall be less than that guaranteed by the 
contractor, the sum of five hundred dollars ($500) for each one 
million foot. pounds below the guaranteed duty and pro rata for 
fractional parts, shall be deducted from the price bid by the con- 
tractor. If the duty shown by the official trial shall be ten per cent, 
less than that guaranteed in the contract, the Board may reject the 
engine and pump. 

Trial. 

The capacity of the engine to lift 19 feet when pumping at a 
rate of 100,000,000 gallons per 24 hours was established during the 
official duty test of December 1, and during wet and stormy weather 
of the period of probation when the engine was run in the regular 
service of the house prior to formal test and acceptance, as noted 
above. 

To obtain sufficient water for the duty test of December 1, tide' 
>vater was introduced into the sewer through tide gates at Maiden 
River and at Chelsea Creek. The fluctuating head of the tide gave a 
varying supply of water to the pump, at times above 100,000,000 
gallons per day and at times below 100,000,000 gallons per day. The 
normal lift of sewage at the station approximates 16 feet. The losses 
of head through the connecting channels credited to the pump by 
terms of the contract, were found by trial to approximate 2 feet for a 
discharge of 100,000,000 gallons per 24 hours. The lift contemplated 
in the contract during duty test was therefore 18 feet. Steam was fur- 
nished for the test by two boilers excluded from other service of the 
station and conveyed to the engine through one of the 8-inch steam 
lines excluded from other service. The feed water was weighed in 
barrels and pumped through an economizer to the boilers by an aux- 
iliary pump on the engine. Quarter-hour records of pressure gauges 
and other apparatus used in connection with the test were made. 
The head pumped against was determined by a water column near 
the pump end of the discharge channel. Elevations of sewage in the 
suction chamber were measured by means of a hook gauge at a man- 
hole near the pumping station. The quantity of sewage pumped was 
determined by meter measurements of the sewage flow in the main 
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sewer about 1,000 feet below the East Boston pumping station. 

Calorimeter measurements to determine the moisture of steam were 
made at intervals of fifteen minutes. 

The observers were employes of the Metropolitan Water and Sew- 
erage Board. 

Trial Data and Besults. 

Date of trial, December 1, 1911. 

Duration of trial, 12 hours. 

Average Pressure, 

Steam at throttle (pounds), 126.03 

First receiver (pounds), 23.60 

Second receiver (pounds), 7.02 

Vacuum (inches of mercury), 26.68 

Head pumped against. 

Average elevation of sewage in discharge sewer, .... 109.02 

Average elevation of sewage in discharge channel, including 

. losses in discharge tube and appurtenances, .... 111.08 

Average elevation of sewage in suction, 91.71 

Average lift credited to pump in contract, 19.37 

Minimum lift pumped against, 18.33 

Maximum lift pumped against, 20.27 

Revolutions. 

Total revolutions during test, 72,585.00 

Average revolutions per minute, 100.81 

Useful Work performed by Engine, ' 
Total water pumped (United States gallons per twenty-four 

hours), 93,900,000 

Water fed to Boilers. 

Total water weighed (pounds), 72,232.50 

Deduct leakage from boilers, pipes, valves and wastes from cal- 
orimeter, 2,533.38 

Total steam chargeable to engine, 69,699.00 

Average entrainment of moisture in steam entering engine in 

excess of 1% per cent, (average entrainment 1% per cent.), . 0.00 

Total dry steam used by engine (pounds), .... 69,699.00 
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Duty. 

Duty in foot pounds per 1,000 pounds commercially dry steam 

corrected for losses, 109,000,000 

Duty in foot pounds per 1,000 pounds water fed to boilers, . 105,200,000 

Horse Power and Efficiency, 

Average indicated horse power, 472.20 

Average water horse power, 319.81 

Efficiency per cent., 67.73 

Water 'pet indicated horse power per hour (pounds), . . . 12.30 

The work of the engine during the test slightly exceeded the work 
specified in the contract. The duty developed by the engine during 
its test of 109,000,000 foot pounds of work for each 1,000 pounds of 
commercially dry steam used exceeds the duty of 96,500,000 foot 
pounds guaranteed by the engine builders in their contract by 18 
per cent. 

Sections 65 and 66. — Maxden and Evbbbtt Extension. 

Chapter 547 of the Acts of 1910 authorized the Board to purchase 
of the City of Maiden an existing city sewer in Eastern Avenue 
extending from the Metropolitan sewer in Bryant Street to Broad- 
way, and to construct a new sewer in Broadway from Eastern Ave- 
nue to the Everett city line. The Board and the City of Maiden 
did not come to an agreement during the year 1910 about the pur- 
chase of the city sewer. The Legislature of 1911 repealed chapter 
547 of 1910 and by chapter 512 of the Acts of 1911 again author- 
ized the Board to purchase the existing city sewer and construct a 
new sewer in Broadway, as above outlined. 

The city sewer in Eastern Avenue was purchased on June 16, 
1911, having the following lengths and sizes of sewer: — 

30-inch brick sewer, 3,066 linear feet. 

24-inch brick sewer, 1,433 linear feet. 

Total length, 4,499 linear feet. 

This length of city sewer purchased is known as Section 65 and 
the new 18-inch and 12-inch pipe sewer constructed by the Board 
in Broadway to the Everett city line as Section 66 of the North 
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Metropolitan Sewerage System, The new sewer provides specially 
for the sanitary drainage of about 80 acres in the northeasterly por- 
tion of Maiden in the vicinity of Broadway, and about 80 acres in 
the northwesterly section of Everett. 

The construction of the new sewer in Broadway was carried out 
by Antonio G. Tomasello and is described in detail below : — 

Contract 81, Section 66. — Matden and Everett Extension. 

Division Engineer in Charge. — Frank I. Capsn. 
Contractor. — Antonio Gr. ToMASsiiLO, Boston, Mass. 

This contract involved the construction of 2,520 lin. ft of 18-inch 
pipe sewer and 112 lin. ft. of 12-inch pipe sewer extending from 
the city sewer purchased of Maiden and beginning at the junction 
of Eastern Avenue and Broadway, extending southerly through 
Broadway to the Everett city line at a point about 100 feet south- 
erly from Grover Street, a total distance of 2,632 lin. ft 

For 200 feet near Eastern Avenue the excavation was in wet sand 
and gravel to clay near the sewer location. For 650 feet to near 
Sheafe Street the excavation was largely through rock, with sand 
and gravel above the rock. For 1,350 feet, the excavation was 
through very fine and very wet sand. For about 300 feet near the 
end of the section, the excavation was in dry sand, gravel and clay. 
For a length of about 600 feet near Sheafe Street, largely through 
the rock section, the excavation was carried out by bucket excavating 
machinery. For the remainder of the section, excavation was car- 
ried out without the aid of machinery. 

The construction was commenced June 19, 1911, and completed 
^December 6, 1911. About 438 cu. yds. of rock were excavated. 
The sewer was built of Akron pipe reinforced with about 6 inches 
of concrete. The average depth of the excavation was 15 feet, vary- 
ing from a minimum of 10 feet to a maximum of 23 feet. When 
the sewer was at a greater depth than 9 feet below the surface, 6- 
inch pipe chimneys, reinforced with concrete, were built. 
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MAINTENANCE. 

ScoPB OF Work and Force employed. 

The maintenance of the Metropolitan Sewerage System includes 
the operation of 7 stations and 103.336 miles of Metropolitan sewers, 
receiving the discharge from 1,240.67 miles of town and city sewers 
at 396 points, t(^ther with the care and study of inverted siphons 
under streams and in the harbor. 

The permanent maintenance force of 165 men includes 108 engi- 
neers and other employes at the pumping stations, and 57 men em- 
ployed on actual sewer maintenance and care of pumping station 
grounds. ' In the following two tables the use of the completed 
systems and other data are shown : — 
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CAPACITY AND RESULTS. 

The following tables summarize the pumping records for the year 
for the Metropolitan sewerage stations : — 

NoBTH Metropolitan System. 

Deer Island Pumping Station. 

At this station are four submerged centrifugal pumps with im- 
pellers or wheels 8.26 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pump: 100,000,000 gallons, with 19-foot lift. 

Contract capacity of 3 pumps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 52,600,000 foot-pounds. 

Average quantity raised each day: 52,800,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screenmen, 1 

relief screenman and 1 laborer. 
Coal used : Georges Creek, Pocahontas and New River, costing from $3.92 to $4,109 

per gross ton. 



Tabu of Approximate Quantities, Lifts and Duties at the Deer Island Pumping 

Station of the North Metropolitan System. 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 

(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

T.ift 
(Feet). 


Average 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 


mi. 

January, . 

February, 

Biarch, ' 

April, 

May, 

June, 

July, 

August, . 

September, 

October,". 

November, 

December, 






1.536,500,000 
1.457,000,000 
1,708.800.000 
1,760.500.000 
1.409.000.000 
1.665.300.000 
1,648.100,000 
1.614.200,000 
1,472,100.000 
1,531,200,000 
1,633.000.000 
1.821.400.000 


49,600.000 
52,100,000 
55,200,000 
58,700,000 
45,500,000 
55.600,000 
53,200.000 
52.100,000 
49,100,000 
49.400,000 
54,400,000 
58,800.000 


37.500,000 
40,500,000 
41,800,000 
46,700,000 
38,800.000 
48.700.000 
40,500,000 
42.200.000 
38.900.000 
39.200.000 
36.800,000 
42,500,000 


81.200.000 
85,100,000 
80.400.000 
97,400,000 
51,500,000 
87,200,000 
83,000.000 
93,700,000 
68,400,000 
71,000.000 
83.300.000 
103.000.000 


10.80 
10.88 
10.28 
11.14 
10.53 
11.26 
10.67 
11.43 
11.07 
10.62 
11.19 
11.50 


46,000.000 
43.200.000 
50.300.000 
55.100.000 
50.200.000 
58.700.000 
59,500,000 
62,900,000 
48.300.000 
46.500.000 
52.300.000 
58.200.000 


Total. 
Average, 


19.257,100,000 


52.800.000 


41,200.000 


82.100,000 


10.95 


52.600.000 
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East Boston Pumping Station. 

At this station are four submerged centrifugal pumps, with iin- 
pellers or wheels 8.26 feet in diameter, driven by triple-expansion 
engines of the Reynolds-Corliss type. 

Contract capacity of 1 pump: 100,000,000 gallons with 19-foot lift. 

Contract capacity of 3 pumps: 45,000,000 gallons each, with 19-foot lift. 

Average duty for the year: 62,100,000 foot-pounds. 

Average quantity raised each day: 50,800,000 gallons. 

Porce employed : 4 engineers, 2 relief engineers, 4 firemen, 1 relief fireman, 3 oilers, 

3 screenmen, 1 reUef screenman, 3 helpers, and 1 laborer. 
Coal used: New Biver, costing from $3,735 to $4.10 per gross ton. 



Table of Approximate Qtiantities, Ldfts and DiUies at the East Boston Pumping 

Station of the North Metropolitan System, 



Months. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(GaUons). 


Maximum 

Day 
(GaUons). 


Average 

lift 
(Feet). 


Average 

Duty (ft.-lba. 

per 100 lbs. 

Coal). 


1911 

January, . 


■ • • 


1.478.900,000 


47.600,000 


35.600.000 


79.300,000 


15.33 


54.900,000 


February, 






1,405,000.000 


50,100,000 


38,700.000 


83,200,000 


15.32 


56.500.000 


March, 






1,661.100,000 


53,200.000 


39,900,000 


78,600,000 


15.53 


58,400.000 


April, 






1,704,700,000 


56,700.000 


44,800,000 


95,500,000 


15.71 


64,300.000 


May, . 






1,351,400.000 


43,500,000 


37,000,000 


49,700,000 


15.47 


66.800.000 


June, 






1,609,500,000 


53.600,000 


46,900.000 


85,400,000 


15.38 


66.900.000 


July. 






1,590,400,000 


51,200.000 


38,700.000 


81,200,000 


15.46 


53.400.000 


August, . 






1.556.500.000 


50,100.000 


40,400,000 


91,900,000 


15.40 


56,500.000 


September, 






1,416,300,000 


47,100,000 


37,000,000 


66,500,000 


15.60 


67.200,000 


October, . 






1,473,500,000 


47,400,000 


37,300,000 


69,100.000 


15.54 


69.100.000 


November, 






1,577,200.000 


52,400,000 


35.000,000 


81,500,000 


15.69 


63.800.000 


I>ecember, 






1,763,700,000 


56.900.000 


40.600.000 


101,100,000 


15.90 


67,800,000 


Total, 


18,578.200.000 


- 


- 


- 




- 


Average, . 






- 


50.800.000 


39.300,000 


80,300,000 


15.53 


62,100,000 
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Charlestown Pumping Station. 

At this station are three submerged centrifugal pumps, two of 
them having impellers or wheels 7.5 feet in diameter, the other 8.25 
feet in diameter. They are driven by triple-expansion engines of 
the Reynolds-Corliss type. 

Contract capacity of pumps: two, 22,000,000 gallons each, with 11-foot lift; one, 

60,000,000 gallons, with 8-foot lift. 
Average duty for the year: 55,600,000 foot-pounds. 
Average quantity raised each day: 32,600,000 gallons. 
Force employed: 4 engineers, 1 relief engineer, 4 firemen, 3 oilers, 3 screenmen 

and 1 reUef screenman. 
Coal used : New Biver, costing from $3,685 to $3.90 per gross ton. 



Table of Approximate Quantities^ Lifts and Duties at the Charlestovm Pumping 

Station of the North Metropolitan System. 



MOKTBS. 


Total 
Pumpage 
(Gallona). 


Average 
per Day 
(GaUona). 


Minimum 

Day 
(Gallona). 


Day 

(Gallona). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lb«. 

per 100 Ibe. 

Coal). 


1911. 

January, . 


• • 


960.900,000 


31,000,000 


22,700,000 


46,500,000 


8.29 


49,800,000 


Febraary, 






948,800.000 


33,900,000 


25.300.000 


52,400,000 


8.36 


63,200.000 


March, 






1,030.300,000 


33,200,000 


26.100,000 


47,800,000 


8.39 


52,300,000 


April, 






1,008,000,000 


33.600,000 


25,700,000 


66,700,000 


8.40 


56.600,000 


May, 






914,700,000 


29,500,000 


24,200,000 


32,100,000 


8.15 


56,700,000 


June, 






996,900,000 


33,200.000 


26,200,000 


49,000,000 


8.28 


68,200,000 


July, 






1.018,700,000 


32,900,000 


24,500,000 


63,100,000 


8.21 


54,600,000 


Ausust, . 






1,070,300.000 


34,500,000 


26,400,000 


55,600,000 


8.34 


60,400.000 


September, 






984,900,000 


32,800.000 


25,300,000 


39,900,000 


8.86 


59,100.000 


October, . 






918,300,000 


29.600,000 


23,300,000 


42,800,000 


8.06 


52,500,000 


November, 






1,043,400,000 


34,800,000 


24,300,000 


52,300,000 


8.32 


60,200.000 


December, 






1,014,100,000 


32,700.000 


21,800,000 


65.400,000 


8.38 


54,500,000 


Total, 


11,909,300,000 


- 


- 


- 


- 


- 


Average, 






- 


32,600,000 


£4,700.000 


50,200,000 


8.30 


55,600,000 



No. 57.] 



AND SEWERAGE BOARD. 



149 



Alewife Brook Pumping Station. 

The plant at this station consists of the original installation of 
small commercial pumps and engines, i.e., two 9-inch Andrews verti- 
cal centrifugal pumps, with direct-connected compound marine en- 
gines, together with the recent additions. The latter consists of a 
specially designed engine of the vertical cross-compound type, having 
l)etween the cylinders a centrifugal pump rotating on a horizontal 
axis. 

Contract capacity of the two original pumps: 4,500,000 gallons each, with 13-foot 

lift. 
Contract capacity of new pump: 13,000,000 gallons, with 13-foot lift. 
Average duty for the year: 16,900,000 foot-pounds. 
Average quantity raised each day: 3,012,000 gallons. 
Porce employed: 3 engineers, 1 relief engineer, 3 screenmen, and 1 relief screen- 

man. 
Coal used: New Biver and Pocahontas, costing from $4,365 to $4.55 per gross ton. 



Table of Approximate Quantities, Lifts and DiUies at the Alewife Brook Pumping 

Station of the North Metropolitan System. 



MOMTBS. 


Total 
Pumpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

lift 
(Feet). 


Average 

Duty (ft.-lb8. 

per 100 lbs. 

Coal). 


1911. 
January, . 

February, 

March, 

April, . 

May, 

June, 

July, 

August, . 

September, 

October, . 

November, 

December, 






04.417,000 

97.352,000 

107,291,000 

. 123,106.000 

84,643,000 

76,152,000 

68,067.000 

71.647.000 

73,277,000 

84.008.000 

91.530.000 

127.373,000 


3,046.000 
3.477.000 
3.461.000 
4.103,000 
2.730.000 
2,505,000 
2,196,000 
2,311,000 
2,443,000 
2,710,000 
3,061,000 
4,109,000 


2,414,000 
2,598,000 
2,550,000 
8,380,000 
2,246.000 
2,203,000 
1.783,000 
1.700,000 
2,036,000 
2.330.000 
2,203,000 
3.380.000 


5.170,000 
5.494.000 
5.668.000 
6.076.000 
3.574.000 
4,615,000 
4,738,000 
4,983.000 
3,079.000 
3,814,000 
4,922,000 
7,580,000 


12.97 
12.42 
12.27 
12.54 
13.05 
12.97 
12.89 
12.88 
12.94 
12.93 
12.83 
12.55 


16,900,000 

16,400,000 

16,600,000 

19,900,000 

18.000,000 

16,800,000 

15,400,000 

15.700,000 

16,200,000 

16,000.000 . 

16.300.000 

18.400.000 


Total, 
Average, 


1.097.862.000 


3,012,000 


2,402.000 


4,976,000 


12.77 


16.900,000 



150 



METROPOLITAN WATER 



[Pub. Doc. 



South Metropolitan System. 

Ward Street Purrvping Station. 

At this station are two vertical, triple-expansion pumping engines, 
of the Allis-Chalmers type, operating reciprocating pumps, the 
plungers of which are 48 inches in diameter with a 60-inch stroke. 

Contract capacity of pumps: two, 50,000,000 gallons each, with 45-foot lift. 

Average duty for the year: 79,400,000 foot-pounds. 

Average quantity raised each day: 22,600,000 gallons. 

Force employed: 4 engineers, 1 relief engineer, 4 firemen, 4 oilers, 4 assistant 

engineers, 1 machinist and 1 laborer. 
Coal used: New Biver, costing from $3,527 to $4.26 per gross ton. 



Table of Approximate Qiuintities, Lifts and DiUies at the Ward StreetlPumping 

Station of the South Metropolitan System, 



Months. 


Total 
Pumpage 
(GaUons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 

Day 
(Gallons). 


Average 

Lift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Coal). 


1911 
January, . 


» • • 


634,200.000 


20,500,000 


16.600.000 


28,000,000 


39.74 


74,600,000 


February, 






685,900,000 


24.500.000 


18,500.000 


38,900,000 


40.70 


86,800,000 


March, 






607,400,000 


22,500,000 


17,600,000 


32,400,000 


40.90 


79,600,000 


April, 






769,000,000 


25.600,000 


20,500,000 


38,100.000 


41.38 


86,100,000 


May, 






617,200.000 


19,900,000 


17,000,000 


22,600,000 


40.61 


78,300,000 


June, 






651,900.000 


21,700,000 


16.000,000 


35,900,000 


39.80 


82,200,000 


July, 






607,300.000 


19.600.000 


15.400.000 


42,200.000 


39.48 


77,700.000 


August, . 


f 




595,300,000 


19,200.000 


15,900,000 


33.300.000 


39.89 


75,900,000 


September, 






631,600,000 


21,100.000 


17,100.000 


27,300,000 


40.01 


. 76,300,000 


October, . 






734.200.000 


23.700.000 


19.900.000 


28,900.000 


40.09 


71,200,000 


November, 






748,200,000 


24.900.000 


19,200.000 


34.800,000 


40.52 


79,700,000 


December, 






856.100.000 


27.600.000 


21,400.000 


47,400.000 


40.58 


84,000.000 


Total, 


8,228,300,000 


- 


- 


- 


- 


- 


Average, . 






- 


22.600,000 


17,900.000 


34,100,000 


40.31 


79,400,000 



Records from plunger displacement. 
Average slip for the year about 14.7 per cent. 
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Quincy Pumping Station. 

At this station are two compound condensing Deane pumping 
engines and one Lawrence centrifugal pump driven by a Sturtevant 
compound condensing engine. 

Contract capacity of pumps: 3,000,000 Deane; 5,000,000 Deane; 10,000,000 Law- 
rence centrifugal. 
Average duty for the year: 32,942,000 foot-pounds. 
Average quantity raised each day: 4,069,000 gallons. 

Force employed: 3 engineers, 1 relief engineer, 3 screenmen and 1 relief screenman. 
Coal used: Cumberland, costing from $4.40 to $4.54 per gross ton. 
Materials intercepted at screen during year, 183 cubic yards. 

Table of Approximate Quantities^ Lifts and Duties at the Quincy Pumping Station 

of the South Metropolitan System, 



Months. 


Total 
Piimpage 
(Gallons). 


Average 
per Day 
(Gallons). 


Minimum 

Day 
(Gallons). 


Maximum 
Day 

(Gallons). 


Average 

T.ift 
(Feet). 


Average 

Duty (ft.-lbs. 

per 100 lbs. 

Goal). 


mi 

January, . 


» • • 


128,350,000 


4,140,000 


3,680,000 


5,600,000 


21.19 


30,000,000 


February, 






118,755,000 


4,241,000 


3,635,000 


5,500,000 


21.19 


30.100,000 


March, 






131,325.000 


4,236,000 


3,770,000 


4,790,000 


21.11 


30,100,000 


April, 






147,955,000 


4,932,000 


4.250,000 


5,670,000 


21.77 


35,700,000 


May, 






119,645,000 


3,860,000 


3,330,000 


4,610,000 


21.21 


34,400,000 


June, 






•105,512,000 


3,517,000 


3.100,000 


4,145,000 


21.18 


32,100,000 


July, 






101.904,000 


3,287.000 


2.825,000 


4,140,000 


21.12 


31,600,000 


August, . 






106,120,000 


3,423.000 


3,000,000 


4,560,000 


21.09 


33,000,000 


September, 






120,190,000 


4,006,000 


3.550.000 


5,430,000 


21.01 


33.600,000 


October, . 






116,130,000 


3,746,000 


3.345,000 


4,200,000 


20.95 


33,500,000 


November, 






130,106,000 


4,337,000 


3,310,000 


5,640,000 


21.19 


35,300,000 


December, 






158.140,000 


5,101,000 


4,440,000 


6,020,000 


21.89 


35,900,000 


Total, 


1,484.131,000 


- 


- 


- 


- 


- 


Average, 






- 


4,069,000 


3,529,000 


5,025.000 


21.24 


32,942,000 
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Nut Island Screen-house. 

The plant at this house includes two sets of screens in duplicate, 
actuated by small reversing engines of the Fitchburg type. Two 
vertical Deane boilers, 80 horse-power each, operate the engines, pro- 
vide heat and light for the house and burn materials intercepted at 
the screens, and furnish power for the Quincy sewage lifting station. 

Average quantity of sewage passing screens daily, 42,000,000 gallons. 
Total materials intercepted at screens during the past year, 1,101.96 cubic yards. 
Materials intercepted per million gallons of sewage discharged, 1.94 cubic feet. 
Force employed: 3 engineers, 1 reUef engineer, 3 screenmen and 1 relief screen- 
man. 
Coal used: New Biver and Cumberland, costing from $4.05 to $5.50 per gross ton. 

Cost of Pumping. 
In the following tables the total cost of pumping and the rate per 
million foot-gallons at each of six pumping stations are shown in 
detail: Chapter 494, Acts of 1911, "the Eight-hour Law," so 
called, has involved extra labor at all stations, increasing the average 
costs of labor in the tables of averages below. 



Average Cost per Million Foot-Gallons for Pumping at the Deer Island Station, 

Volume (10,257.1 Million Gallons) X Lift (10.95 Feet) - 210.865 Million Foot-sallons. 



Itsms. 




CoBt per 

Million 
Foot-gallons. 



Labor, 

Coal 

Oil 

Waste, 

Water, 

Packing, . . ' . 

Miscellaneous supplies and renewals, 

Totals, 

Lal;K>r at screens, .... 



$12,993 40 

9.436 69 

272 51 

96 42 

1,951 73 

206 99 

854 21 



125,811.95 



SO. 06162 
.04475 
.00129 
.00046 
.00926 
.00098 
.00405 



$0.12241 
.01357 



No. 57.] 



AND SEWERAGE BOARD. 



153 



Average Cost per Million FooirgaUom for Pumping at the East Boston Station. 

Volume (18.578.2 Million GallonB) X lift (15.53 Feet) - 288,529 MilUon Foot-gaUona. 



Items. 




Cost per 

Million 

Foot-gallons. 



Labor 

Coal. 

Oil 

Waete, 

Water, 

Backing 

MiaoellaneouB supplies and reneiK^ds, 

Totals, 

l4tbor at screens, 



$17,024 60 

11,058 33 

348 79 

107 59 

1.98120 

123 61 

1,043 24 



131,687 36 



10.05900 
.03833 
.00121 
.00037 
.00687 
.00043 
.00361 



10.10962 
.00990 



Average Cost per Million FootifaUons for Pumping at the CharUstovm Station. 

Volume (11.909.8 Million (Gallons) X Lift (8.30 Feet) « 98.847 Million Foot-^aUons. 



Items. 



Cost. 



Cost per 

Million 

Foot-gallons. 



Labor, 

Coal, 

Oil 

Waste, 

Water 

Packing 

Miscellaneous supplies and renewals, 

Totab 

Labor at screens, .... 



$11,864 57 

3,440 42 

194 76 

80 93 

475 20 

63 53 

677 48 



$16,796 88 



$0.12003 
.03481 
.00197 
.00082 
.00481 
.00064 
.00685 



$0.16993 
.02991 
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Average Cost per Million Footrgallons for Pumping at the Akwife Brook Station. 

Volume (1.007.86 MUlion QaUons) X Lift (12.77 Feet) - 14,019.7 MUlion Foot-gallons. 



Items. 

Labor, 

Coal, 

Oil 

Waate. 

Water, 

Packins 

MiscellaneouB supplies and renewals, 

Totals, 

Labor at screens, oiling and miscellaneous services, 




Cost per 

Million 

Foot-gallons. 



$5,9d8 79 

1,509 44 

145 84 

66 73 

320 20 

15 11 

192 64 



$8,248 75 



10.42788 
.10767 
.01040 
.00476 
.02284 
.00108 
.01374 



SO. 58837 
.13356 



Average Cost per Million Foot-gaUons for Pumping at the Ward Street Station. 

Volume (8.228.3 MiUion Gallons) X Lift (40.31 Feet) - 331.683 Million Foot-gaUons. 



Items. 

Labor, 

Coal 

on 

Waste, 

Water, 

Packing, 

Miscellaneous supplies and renewals. 

Totals 

Labor at screens, .... 



Cost. 



Cost per 

Million 

Foot-gallons. 



$14,874 51 

7,708 00 

217 74 

30 58 

1,441 20 

91 64 

1,796 60 



$26,160 27 



$0.04484 
.02323 
.00066 
.00009 
.00435 
.00028 
.00542 



$0.07887 
.01317 



Average Cost per Million Foot-gaUons for Pumping at the Quincy Station. 

Volume (1,484.1 Million Gallons) X Lift (21.24 Feet) - 31.522.3 Million Foot-gallons. 



Items. 

Labor 

Coal, 

Oil, 

Waste 

Water 

Packing, 

Miscellaneous supplies and renewals. 

Totals 

Labor at screens, oiling and miscellaneous services, 



Cost. 



Cost per 

Million 

Foot^allons. 



$5,428 58 

1,608 48 

39 73 

18 82 

211 17 

3 41 

377 19 



$7,687 38 



$0.17221 
.05103 
.00126 
.00060 
.00670 
.00010 
.01197 



$0.24387 
.04949 
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Coal for use at the several stations has been purchased as fol- 
lows : — 



Gboss Tons, Bituhinoub Coal. 



•a 



1- 
II 



^ 



d 



a 
$ 

QQ 



•a 



PV4 



Pi 



•a 
Pi 



QQ.S 
eSQQ 



QQ 

a' 



|d 



^ 



1& 

d 
•I 

i 

■*» o 
55 



d 

5 



o 

hi 



Staples Coal Company, 

Ne?r England Coal and Coke Com- 
pairv^. 

New England Coal and Coke Com- 
pany. 

Staples Coal Company, 

New England Coal and Coke Com- 
pany. 

New England Coal and Coke Com- 
pany. 

Staples Coal Company, 

Staples Coal Company, 

Staples Coal Company, 

Staples Coal ComiMiny, 

New England Coal and Coke Com 

pany. 
Metropolitan Coal Company, 

Metropolitan Coal Company, 

Staples Coal Company, 

New England Coal and Coke Com- 
pany. 
Neponset Coal Company, 

Frost Coal Company, . 

Fxost Coal Company, . 

Neponset Coal Company, 

Frost Coal Company, . 

New England Coal and Coke Com 

pany. 
Neponset Coal Company, 



New England Coal and Coke Com- 
pany. 
J. F. Sheppard & Sons, 

Total gross tons. 

Average price per gross ton. 



1,258 



1.038 



2,296 
$4 007 



484.08 



1,334.385 



810.56 
284.60 



1.859.405 



135.435 



51.167 



144.549 



3,193.88 
$3 938 



1,079.24 
S3 79 



331.151 
$4 47 



106.990 



138.647 



295.730 



138.589 



1,141.578 



31.609 
79.986 
46.616 
43.486 
100.890 

90.605 



1,821.534 
$4 094 



393.192 
$4 47 



370.000 



200.000 



14.925 



584.925 
$4 14 



$3 527 
3 69 
3 73 
3 74 
3 857 
3 90 
3 90 
3 92 

3 93 

4 054 
4 087 
4 109 
4 20 
426 
4 365 
4 394 
4 40 
4 45 
4 48 
4 40 
4 525 
4 54 

4 55 

5 50 



1 Includes adjustments for quality. 



Dbainage fbom Tanneries, Gelatine and Glue Works in Win- 
chester, WOBURN AND StONEHAM. 

Five men and a foreman have been employed during the whole of 
the present year, the same as last year, in flushing and cleaning the 
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Metropolitan Bewera through the tannery districts of Winchester, 
Wobum and Stoneham. 

All of the tanneries and glue works of the district now have set- 
tling tanks of substantial size. Beggs & Cobb Company of Wia^ 
Chester have three duplicate sets. The present tanneries have a com- 
bined capacity of 5,900 hides per day. At the date of this report, 
they were handling about 2,860 hides per day. Two of the larger 
tanneries were closed during the year. 

Table "No. 1 gives details of settling tanks introduced to date and 
indicates that during the year about 6,500 cubic yards of semi-liquid 
sludge were removed from the tanks. A measurement over weirs 
of manufacturing wastes from large establishments in this district 
was made about the end of the year and indicates, as outlined in 
Table No. 2, that the quantity of manufacturing drainage this year 
does not exceed that recorded last year. 



No. 1. — Table of Semi-fiitid Sbidge removed from Soaing Ba»ina at the Tan- 


neriw, Qdatine and Glue Works in Witichester, Wobiem and Stoneham. 








li 


II 




LootTioK or BuiH. 


Baain put In 
Operation. 


Inaide 
(Feet). 


ill 


1 




attsi)k Cobb CompMy. Ba,in No. 1, . 


Jan. 11, ISIO 


47.0 X23J) 


iiH 


121 


1.87S 


BsKs A Cobb Compuiy, Baain No. I. 


Uay 9. I>t0 


47.0 X 13.0 


s 


111 


B7i 


Bans 1 Cobb Compwy, Bum No. 3. . 


Oct. », »U 


51.0 X JS.0 


1 


IZ) 


122 


Amorimn Hide sod Lnthsr Company. 

FwjloryE. 
Amerioui Hide and Leather CompaDy. 

Cottle Leather Company. .... 


Am. 1, i»a 

Not. is, l»10 
July 16, IWO 


48 

4> 


3X!3.0 
X i3.1 
X 28.2 


7 

None 

i 


B8 
80 


888 






Deo. 10, 19 10 


47 


2X23J1 


4 


121 


484 


B. Cumminta Leather Company, 




Nor. 1, ISIO 




X 22.8 


* 


S2 


308 






July 12, ItlO 
Sept. 13. 1>10 


47 
48 


8X22.8 


8 


U 




T.P.Boyl»*Co 






Chsmpioo Tonniui Company. . 




Jan. S, 1»11 


49.8 X 23.0 


1 


71 


284 


Stoneham Tannin* Company, . 




May 1, 1911 


43.B X lB.t 


3 


78 


178 


American Glue Company, 




Oct. 1, IfllO 


47.1XJ3.0 


IM 


130 


32S 




IKS { 


":* X ?lo 


I ' 


01 


*M 




- 




- 


- 
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No. 2. — Weir Measurements of Manufacturing Drainage entering the Met' 
ropolUan Sewer from Settling Basins at Tanneries, Gelatine and Glue Works 
in Winchester, Wobum and Stoneham, 



NAME. 



Weir 
Measursmxnts 

(Gallons 
feb 24 houbs). 



1909. 



1910. 



1911. 



BegsB & Cobb Companyt Baain No. 1, ' 
BessB & Cobb Company, Basin No. 2, 
Beggs & Cobb Company, Basin No. 3, 

American Hide and Leather Com- 
pany, Factory £. 

Amoican Hide and Leather Com- 
pany, Factory D. 

Cottle Leather Company, . 

B. F. ElmbaU A Co., 
£. Cummings Leather Company, 
W. P. Fox &_Sons, 
T. F. Boyle & Co., . 
Champion Tanning Company, . 
Stoneham Tanning Company, . 
American Glue Company, 
Winchester lianufacturing Company, 
Total, 





127,000 


213,000 


57,000 


40.0001 


40.000 


50.000' 


2,0001 


50,0001 


1,0001 


75,000 » 


75,000 


52,0001 


52,000 


80,0001 


66.000 


120,0001 


116.000 


50,0001 


38,000 


150.0601 


100,0001 


134,000 


83,000 


158,000 


145,000 


1,172,000 


902.000 



47,000 
65,000 
60,000 
41,000 
2.0001 
1,0001 
25,000 
38,000 
62,000 
56,000 
47,000 

129,000 
91,000 

169,000 



833,000 



IS 



Is 



Sal 



.S'S^ 



l'8| 



129,000 

289,000 

394.000 

79,000 



70,000 
144,000 
370,000 
186,000 
225,000 
413,0001 
207.000 
562.000 



3.068.000 



91,000 


83H 


116,000 


83H 


122,000 


83H 


61,000 


89 


2,0001 


-t 


1.000 1 


.1 


50,000 


66H 


79,000 


80 


122,000 


90 


108,000 


75 


76,000 


45 


251,0001 


25 


91.000 


90 


300,000 


100 


1,470,000 


- 



- 2,700,000 



X Estimated. 



* Not tanning. 



SOUTH METROPOLITAN SYSTEM. 

Sewage Lifting Station at Hough's Neck, Quincy. 

During the year, the city of Quincy has connected with the Sew- 
age Lift Works a length of about 800 feet of 18-inch pipe sewer. 
At the date of this report, four houses are connected with this 
sewer. The city expects to extend this local sewer during the com- 
iBg year and take in the drainage of much of the low area in the 
vicinity pf the lifting station. 

Regular pumping was started at the lifting station April 4, 1911, 
and involves operating one of the 6-inch pumps for about half an 
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hour each day. As at present operated, this involves no increase in 
cost of coal or labor at the Nut Island Screen-house. 

South Metbopolitan Outfalls. 

The 60-inch outfall pipes in the harbor have been in operation 
seven years at the date of this report. These pipes are in normal 
condition and free from deposit. During the past year the average 
flow through them has been 42,000,000 gallons of sewage per day, 
with a maxiijQum rate of 137,500,000 gallons in the month of July, 
1911. 

Material Intercepted at the Screens. 

The material intercepted at the screens at the North Metropolitan 
sewerage stations, consisting of rags, paper and other floating mate- 
rials, has during the year amounted to 3,714 cubic yards. This is 
equivalent to 5.2 cubic feet for each million gallons of sewage 
pumped at Deer Island. 

The material intercepted at the screens at the South Metropolitan 
sewerage stations has amounted to 2,439 cubic yards, equal to 4.3 
cubic feet per million gallons of sewage delivered at the outfall 
works at IsTut Island. 

Studies of sewage flows in the Metropolitan sewers, siphons and 
outfall pipes indicate that they are free from deposit. 

Respectfully submitted, 

WILLIAM M. BROWN, 

Chief Engineer of Sewerage Works. 
Boston, January 1, 1912. 
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Appendix No. 1. 



CONnUCTB MADE AND FBNBING DmUNG 
[Nora. — The detaila of oontzaets made before 



Num- 
ber 

of pOD- 

tiact< 



3 



7 
8 
9 
10 
11 
12 
13 



312 
3U> 



320 

325 

328 
329 
330 
331 
332 
333 
334 
335 
336 



2. 

WORK. 



S. 

Num- 
ber 
of 

Bids. 



40-miUion-salIoii pumpinc 

Building pressure tunnel 
about 1,000 feet in length, 
and laying 500 feet of 80- 
inch steel pipe and 030 feet 
of 60-inch pipe in Newton, 
Sect. 7 of the Weston Aque- 
duct supply mains. 

2 vertical fire-tube boilers 
for Chestnut Hill Low 
Service Pumping Station. 

27.8 tons 24-inch cast-iron 
water pipes; 103.4 tons 
special castings. 

Hand travelling crane, 



Fuel economizer, 



Hydro-electric plant at Wa- 
chusett Dam. 

4 48-inch hydraulic lift 
valvies. 

363 feet 80-inch riveted steel 
pipe. 

65,600 lbs. special castings, . 



35,760 lbs. special castings, . 



54,000 lbs. special castings, 



49,800 lbs. special castings. 



4 

9 



2 
2 
7» 

2 

4 

-4 

2 
4 
5» 



Amouht or Bid. 



Next 
to Lowest. 



$105,700 00 



105,20100 



10,640 00 

8,420 12 

3,096 00 
1,822 00 
71,550 00 
6,380 00 
4,270 00 



1,891 70 
1,512 001 
1,304 40 



100.700 001 



102,150 001 



10,448 001 

5,931 161 

2,500 001 
1,740 001 
71,500 001 
5,068 001 
3,650 001 



1.430 401 

1.431 00 
1,369 50 



6. 

Contractor. 



HoUy Mfg. Co.. Buf- 
falo, N. Y. 

Joseph Hanreddy . 
Chicago, BL 



Robb-Mumford Boiler 
Co.. Boston. 



Standard Cast Iron 
Pipe and Foundry 
Co.. Bristol, Pft. 

N i 1 e 8 - Bement-Pond 
Co., Boston. 

B. F. Sturtevant Co.. 
Boston. 

S. Morgan Smith Co., 
York, Pa. 

The Fairbanks Com- 
pany. Boston. 

Hodge Boiler Works. 
East Boston. 

Florence Iron Works. 
Philadelphia, Pa. 

Davis & Famum Mis- 
Co., Waltham, Mass. 

BuildOTS Iron Foundry, 
Providence, R. L 

United States Cast 

Iron Pipe and 

Foimdry Go., Now 
York. N. Y. 



1 Contract based upon this bid. 

* Contract completed. 

s Includes separate and combined bids for hydraulic and electric plant. 
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THE Yeab 1911 — Wateb Works. 

1911 have been given in pievioiu reports.] 



7. 


8. 


9. 


10. 




Date of Con- 
tract. 


Date of 

Completion 

of Work. 


Prices of Prindpal Items of Contracts 
made in 1911. 


Value of Work 

done 
Deo. 31, 1911. 


Sept. 21, 1909 


- 


Engine in service since March 27, 1911, but not yet 
tested. 


$99,000 00 


1 


Apr. 28, 1910 


Nov. 25, 1911 




114,472 13 


2 


Apr. 29, 1910 


Jan. 2, 1911 


- - 


10,448 00 


3 


May 18, 1910 


Mar. 29, 1911 


— - 


5,988 45 


4 


Oct. 24, 1910 


Feb. 10, 1911 


- 


2,500 00 


5 


Oct. 11, 1910 


May 11. 1911 


^ # ~ 


1,740 00 


6 


£)ec. 3, 1910 


Aug. 10, 1911 


- 


68,389 6% 


7 


Jan. 3, 1911 


June 19, 1911 


For each valve, 11,267, 


6,108 00 


8 


Dec. 6, 1910 


July 31, 1911 


- 


3,725 57 


9 


Jan. 10, 1911 


Apr. 3, 1911 


For special castings, $2.55 and $4.12 per 100 pounds, 


2,561 68 


10 


Jan. 10, 1911 


Apr. 3, 1911 


For special castings, 10.04 per pound. 


1,610 56 


11 


Jan. 10, 1011 


Apr. 3, 1911 


For special castings, $0,028 per pound, . 


1,562 85 


12 


Jan. 10, 1911 


Apr. 3, 1911 


For special castings, $57 per ton of 2,000 pounds, . 


1,340 64 


13 



* On a portion of these castings competitive bids were not received. 

s As lowest bidder had been awarded Contract No. 333, and next to the lowest bidder Contract No. 335 
contract was awarded to third bidder in order to expedite the work. 
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Contracts made and pending during tsb 



1. 

Num- 
ber 
of CJon- 
tract. 



2. 

WORK. 



8 







10 



337 > 
338> 



339* 



340 



341 > 



342* 



343* 



344* 



345* 



346 



11 



19-M* 



t. 

Num- 
ber 
of 

Bids. 



4 Venturi meters for Wachu- 
sett Dam. 

Hydraulic turbine for Wa- 
chuBott Dam. 



2,680 tone cast-iron water 
pipe, 60 tons special cast- 
mgs. 



30 water valves; 4 24-inch, 8 
20-inch, 12 16-inch, 6 12- 
inch valves. 

Laying 10,200 feet of 24-inch 
cast-iron water pipe in 
Boston. 



Cables in transmission Une, 
Clinton Power Plant. 



Laying 6,700 feet of 20-inoh 
cast-iron water pipe in 
Hyde Park. Mass. 



Laying 2.840 feet of 20-inch 
cast-iron water pipe with 
ordinary joints and 139 
feet with flexible joints in 
Boston and Hyde Park. 



2 20-inch Venturi meter 
tubes and 2 Type M reg- 
ister indicator recorders. 

2 3-million^;aIlon pumping 
engines. 



Improvement of Lake Co- 
chituate, surface water 
drains in Framinghun, 
Natick and Wayland. 



-• 



2 



-c 



En- 
gine 
No.l, 
5. 

En- 
gine 
No. 2, 
7. 



Amount of Bid. 



Next 
to Lowest. 



5. 
Lowest. 



11,100 00 



62,209 00 



6,434 00 



12,343 00 



83.25 cts. per 
lin. ft. 



8,446 00 



5,469 00 



7,886 00 



8,825 001 



31,298 00 



11,065 001 



60,828 001 



5,000 001 



11,641 501 



77.7 cts. 1 per 
lin. ft. 



8,169 001 



4,507 601 



7.525 001 



8.738 00 



30,981 001 



Contractor. 



Builders Iron Foundry, 
Providence, R. I. 

S. Morgan Smith Co.. 
York, Pa. 



United States Caat 

Iron Pipe and 

Foundry Co., New- 
York, N. Y. 

Pratt & Cady Co., 
Hartford. Conn. 



Michele Russo & Son, 
Boston. 



Standard Underground 
Cable Co.. Boston. 



James L. Brsme. Dor> 
Chester, Mass. 



Andrew M. Cusaok. 
Boston. 



Builders IronFoundry , 
Providence, R. I. 



Laidlaw-Dunn-Gordon 
Co., Cincinnati, O. 



The Henry Spinach 
Contracting Co., 
Waterbury, Conn. 



1 Contract based upon this bid. 



* Contract completed. 
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YuAB 1911 — Watbb Works — Continued. 



7. 

Date of Con- 
tract. 



S. 

Date of 

Completion 

of Work. 



». 



Prices of Principal Items of Contracts 
made in 1911. 



10. 

Value of Work 

done 
Dec. 31, 1911. 



Jan. ^6. 1911 



Mar. 6. 1911 



May 24, 1911 



June 3. 1911 



June 24, 1911 



June 8, 1911 



July 12, 1911 



Aug. 28, 1911 



July 24, 1911 



Sept. 18, 1911 



June 22, 1910 



Not. 9, 1911 



Nov. 15. 1911 



Oct. 28, 1911 



Dec. 12, 1911 



June 22, 1911 



Nov. 11,1911 



Nov. 21, 1911 



Aug. 23, 1911 



May 8,^1911 



For 4 very special Venturi meters, 15,000, 



Before the contract was executed it was decided that 
a fly-wheel was necessary in connection with the 
turbine. This necessitated the use of a larger 
shaft. The contract price, $1,250, therefore, in- 
cludes an allowance of 1185 for fly-wheel and larger 
shaft. 

Straight pipe, $21.80 per ton of 2,000 pounds; special 
castings, $49 per ton of 2,000 pounds. 



For whole work, $5,000, 



For laying 24-inch oast-iron pipe, $1.03 per lin. ft.; 
for rock excavation above and befow reg^ular 
grade, $5 per cu. yd.; for chamber for 24-inch 
valve, $45; for chambers for blow-offs and air 
valves, $35 per chamber; for concrete masonry, 
$5 per cu. yd. 

For furnishing and installing 2 cables, each about 
889 feet long, containing 3 No. 0, B. &. S. G. con- 
ductors, each conductor composed of 7 strands, 
insulated with %2-inch X %a-inch paper, laterals 
filled and encloiaed in a pure lead sheath ^inch 
thick, for 13,800 volts working pressure and 30,000 
volts H hour factory test pressure, the sum of 
$0,777 per lin. ft. 

For lajdng 20-inch cast-iron pipe, $0.87 per lin. ft.; 
for liftying 6-inch, 12-inch and 16-inch cast-iron 
pipe for blow-offs and connections, $1 per lin. ft. ; 
for rock excavation above and below regular 
grade, $5 per cu. yd.; for earth excavation below 
regular grade, $1 per cu. yd.; for chambers for 
20-inch valves, $50 per chambeor ; for chambers for 
16-inch and smaller valves, $40 per chamber; for 
concrete masonry, $8 per cu. yd. 

For laying 20-inch cast-iron pipe with ordinary 
jlgints, $1.24 per lin. ft., with flexible joints, under 
N. Y., N. H. & H. R.R., $4.95 per lin. ft.; for rock 
excavatidn above and beldw r^ular grade, $5 per 
cu. yd. ; for earth excavation below regular grade, 
$1.50 per cu. yd. ; for chambers fdr valves, $45 per 
chamber; for concrete masolnry, $7 per cu. yd. 

For 20-inch Venturi meter tubes, $340 edch; for 
Tyiw M register indicator recorders* $400 each. 



For Engine No. 1, horizontal cross-compOund, 
crank and fly-wheel, capacity, 3,000,000 gallop 
against a head of 50 feet, $7,525; for Engine No. 2, 
horizontal oriMs-compound, crank and fly-wheel, 
capacity, 3,000,000 gallons against a head of 140 
feet, $8,825. 



$5,000 00 



1.250 00 



57,267 67 



4,740 00 



15,980 35 



1,378 10 



12,292 15 



4,778 68 



1,474 40 



31,067 52 



6 



8 



9 



10 



11 



* Competitive bids were not received. 
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CONTBACTS MADE AND PENDING DUBINO THE 



1. 

Num- 
ber 
of Con- 
tract. 



2. 

WORK. 



2 



ao-Ms 



21-M> 



23-M 



2i-M 



6 

7 

8 

9 
10 

11 



Special > 
Order. 

Special > 
Order. 

Special* 
Order. 



Special* 
Order. 



Special ' 
Order. 



Special* 
Order. 



Special ' 
Order. 



060 tons New River or Poca- 
hontas coal: 250 tons for 
Arlington Pumping Sta- 
tion; 700 tons for Spot 
Pond Pumping Station. 

4,000 tons Beaver Run coal 
for Chestnut Hill Pump- 
ing stations. 

1,060 tons New River or Po- 
cahontas coal: 350 tons for 
Arlington Pumping Sta- 
tion, 700 tons for Spot 
Pond Pumping Station. 



6,600 tons Beaver Run coal 
for Chestnut Hill Pumi>- 
ing stations. 



Erecting boilCTs at Chestnut 
Hill Pumping Station. 

2 smoke flues at Chestnut 

Hill Pumping Station. 
Special castings, . 



Furnishing and applying 
non-conducting covering 
to boilers, smoke flue and 
steam piping. Chestnut 
Hill Pumping Station. 

Governor for exciter wheel 
of Power Plant at Wachu- 
sett Dam. 

Furnishing and placing 
sheraduct iron conduit in 
floor of Power House at 
Wachusett Dam. 

400-gallon power sprayer, . 



8. 

Num- 
ber 
of 

Bids. 



3 



47 
10 



2 

4 
6 



-• 



-• 



Amount of Bid. 



4. 

Next 
to Lowest. 



$4.65 and 
$4.90 per 
ton. 



$3.84 per ton. 



$3.88 and 
$4.68, July 
to Apr., 
$4.78 Apr. 
to July per 
ton. 

$3.79 1 per 
ton. 



660 00 

555 00 
1.092 12 

755 00 



6. 
Lowest. 



730 58 



$4,201 and 
$4.85 per 
ton. 



$3,831 per 
ton. 



$3,801 and 
$4.35 per 
ton. 



$3.75 per ton, 



600 00^ 

536 00^ 
958 00^ 

739 001 



651 231 



6. 

Contraotoir. 



New England Coal A 
Coke Co., Boston. 



Gorman-Leonard Coal 
Co., Woroesttf, Mass. 



New England Coal and 
Coke Co., Boston. 



Gorman-Leonard Coal 
Co., Worcester, Ifaaa. 



F. Knight & Son, Bos- 
ton. 

B. F. Sturtevant Co., 
Boston. 

Warren Foundry & 
Machine Co., New- 
York, N. Y. 

Philip Carey Co.. Bos- 
ton. 



Lombard Governor 
Co., Ashland, Mass. 

M. B. Foster Electric 
Co., Boston. 



Fitzhenry-Guptill Co., 
Boston. 



1 Contract based upon this bid. 
* Contract completed. 
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Ybab 1911 — Watbb Works — Continued. 



7. 

Date of Ck>n- 
tract. 



8. 

Date of 

Compl0tioii 

of Work. 



Prices of Principal Items of Contracts 
made in 1911. 



10. 

Value of Work 
done 
Deo. 31. 1011. 



July 25, 1010 



Aug. 18, 1010 



July 8, 1011 



Oct. 24, 1011 



Dec. -, 1010 

Dec. 23, 1010 

Feb. 27, 1011 

Mar. 6, 1011 

Mar. 15. 1011 

Mar. 18, 1011 

May 12, 1011 



Apr. 25, 1011 



May 16, 1011 



Feb. 2, 1011 

Feb. 17, 1011 

Apr. 12, 1011 

Mar. 31, 1011 

May 15, 1011 

May 25, 1011 

May 23, 1011 



13.80 per ton of 2,240 pounds delivered on oars at the 
Arlington Pumping Station ; 14.35 per ton of 2,240 
|x>und8 delivered in bins at the Spot Pond Pump- 
ing Station. 



S3.70 per t<m of 2,240 pounds delivered on oars at 
Chestnut Hill Pumpdng stations, until Nov. 15, 
1012, and 13.83 per ton of 2,240 po^imds after that 
date. 



For special castings 2H cents per pound. 



For whole work, $739, 



For whole work, $753.50, 



Sheraduct iron ojpnduit and fittings, $504.49; labor, 
$330.61; express, $0.40. 



For platform wagon, $300, pump, $410; valve, $12; 
engine, $355.50; long nozzle, $10; assembling and 
freight, $10. 



$3,428 48 



16,680 81 



3,000 25 



4,800 50 



600 00 

400 88 
1,034 60 

730 00 

753 50 
025 50 

1,106 50 



6 

7 

8 



$487,353 48 







10 



11 



* Competitive bids were not received. 
7 Arlington Station, 
s Spot Pond Station: 
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Contracts made and pending during the Year 1911 — Water Works 

* — Concluded, 

Siuumary of Contracts.^ 



Value of 

Work done Dec. 

31, 1911. 



Wachuaett Department, 10 contracts, 

DistributiDn Department, 13 contracts, 

319 contracts completed from 1896 to 1910, inclusive, 

Deduct for work done on 11 Sudbury Reservoir contracts by the City of Boston, 
Total of 352 contracts 

^ In tliis summary contracts charged to maintenance are excluded. 



190.701 45 

331,907 40 

16,391.964 45 



$16,814,593 30 
512,tK)0 00 



$16,302,593 30 
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Table No. 


2.— 


RainfaU in Inches at Jefferson 


, Mass,^ in 1911. 




Day of Month. 


• 

1 
1 


• 

1 


• 


• 

1 


• 


• 


• 

1 


• 


• 

1 

1 


1 


1 
1 


1 


Xf» • • • 


s 


- 


- 


- 


0.09 


- 


- 


- 


- 


% 


0.14 


— 


2, 










t 


0.41* 




- 


- 


- 


- 


- 


— 


0.64 


- 


- 


3. 










1.26 


- 




- 


- 


- 


- 


— 


- 


- 


- 


- 


4. 










- 


1.14» 


- 


1 


- 


- 


— 


- 


- 


0.44 


- 


- 


fi, 










- 


- 




9 


- 


1 


— 


- 


- 


- 


- 


- 


6. 










0.05^ 


- 


0.231 


1.42» 


— 


s 


0.56 


- 


0.29 


t 


1 


- 


7. 










- 


0.611 


- 


- 


- 


1.56 


- 


— 


- 


0.64* 


0.63 


- 


8, 










0.20 


0.Q71 


- 


- 


- 


- 


- 


- 


t 


- 


- 


- 


9, 










- 


- 


- 


0.621 


- 


- 


- 


- 


o.n 


0.38 


- 


- 


10, 










— 


- 


0.271 


- 


- 


- 


- 


- 


— 


- 


0.09 


— 


11. 










0.06 


- 


^ 


- 


- 


- 


- 


- 


0.09 


- 


- 


- 


12, 










t 


- 


- 


- 


- 


s 


- 


^ * 


- 


- 


0.40 


- 


13, 










t 


0.12 


- 


- 


- 


0.68 


- 


- 


- 


- 


- 


- 


u. 










0.19 


- 


- 


0.27 


- 


- 


- 


- 


- 


- 


s 


- 


16, 










0.07« 


- 


1.05> 


- 


- 


- 


- 


1.88 


0.50 


0.20 


0.90» 


t 


16. 










- 


- 


- 


- 


- 


- 


- 


- 




- 


- 


t 


17. 




• 






- 


0.04 


- 


- 


- 


- 


0.17 


0^06 


- 




- 


0.98> 


18, 










- 


- 


0.24> 


- 


- 


- 


- 


0.44 


- 




0.94 


- 


19, 










- 


- 


0.681 


- 


0.83 


- 


- 


- 






- 


- 


. 20, . 










- 


0.241 


0.08 


0.211 


- 


- 


0.10 


- 


- 




0.081 


- 


21. . 










0.05 


- 


- 


- 


- 


- 


- 


- 


1 




- 


- 


22, 










- 


- 


- 


- 


- 


- 


0.08 


- 


0.44 




- 


t 


23. 










- 


- 


- 


- 


0.17 


- 


- 


- 


- 


3.54 


— 


1.23 


24, 










- 


- 


- 


- 


- 


- 


0.85 


- 


- 


— 


0.75 


- 


25, 










- 


- 


- 


- 


0.46 


- 


— • 


1 


0.26 


- 




- 


26, 










t 


- 


- 




- 


- 


- 


0.48 


- 


- 




- 


27, 










1.06» 


- 


1 


- 


— 


- 


- 


t 


0.19 


0.05 




0.30 


28, . 










- 


— 


0.80 


— 


- 


- 


0.94 


s 


- 


- 


0.18 


- 


29, . 










0.26' 


- 


3 




- 


- 


— 


1.84 


0.60 


- 


— 


- 


30, . 






« 






- 


0.76 


- 


- 


- 


— 


- 


- 


- 


^ 


% 


31, . 






• 




- 


- 


- 


- 


0.36 


- 


- 


1.13 


- 


— 


- 


0.65* 


T 


otals 


9 


3.19 


2.63 


4.11 2.42 


1.91 


2.24 


2.70 


6.83 


3.08 


6.79 


4.11 


3.06 



1 Snow. 



Total for the year 41.07 inches. 
' Rainfall included in that of following day. 



* Rain and snow. 
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TabtiE No. 3 


. — RainfaU in 


Inches at Framingham, Mass 


., in 


1911. 




Day or Month. 


m 

1 


• 

1 


• 


t 




• 


1 


• 

< 


1 

1 


1 


1 

1 




*» • . • • . 


S 


1 


- 


- 


- 


- 


- 


0.01 


- 


a 


0.06 


- 


2. . 










s 


0.35« 


- 


- 


- 


- 


- 


— 


- 


0.61 


- 


- 


3, 










a 


t 


0.021 


- 


- 


- 


- 


- 


- 


• 


- 


- 


4, . 










1.17» 


1.14» 


- 


a 


- 


- 


- 


- 


- 


0.35 


- 


- 


fi, . 










- 


- 


- 


1.48* 


— 


a 


- 


- 


- 


- 


- 


- 


6. 










- 


t 


0.141 


- 


- 


a 


0.23 


- 


0.35 


a 


a 


- 


7. 










- 


0.631 


- 


- 


- 


1.60 


- 


— 


- 


0.53 


0.35 


- 


8, 










0.20 


0.071 


- 


- 


0.04 


- 


- 


- 


- 


- 


- 


- 


9. 










- 




- 


0.671 


0.02 


- 


- 


- 


0.58 


- 


- 


0.04 


10, 










- 


— 


0.16» 


- 


- 


0.05 


- 


- 


- 


- 


0.13 


- 


11, 










0.10 


- 


- 


- 


- 


a 


- 


— 


0.17 


- 


— 


- 


12, 












- 


0.06 


- 


— 


a 


- 


- 


- 


- 


0.51 


- 


18. . 










0.11 


s 


- 


- 


- 


a 


- 


- 


- 


- 


- 


- 


14. . 










0.07 


0.091 


- 


0.12 


- 


0.61 


- 


- 


- 


- 


a 


1 


1«. . 










0.021 


- 


0.98» 


- 


- 


- 


^* 


0.41 


a 


a 


0.91» 


a 


16. 










- 


- 


- 


0.031 


— 


0.08 


- 


0.04 


0.44 


0.04 


- 


a 


17. . 










- 


a 


- 


- 


- 


- 


0.09 


- 


- 


0.05 


— 


1.01* 


18. 












0.08 


0.26 


- 


- 


— 


- 


0.62 


- 


a 


0.97 


0.011 


19, 










- 


- 


0.58' 


a 


0.32 


- 


- 


- 


- 


0.84 


— 


- 


20, . 










- 


0.271 


- 


0.37 


- 


0.04 


0.04 


- 


- 


- 


a 


- 


21, 










- 


- 


- 


- 


- 


- 


- 


- 


a 


a 


0.03* 


- 


22, . 










0.011 


0.01* 


0.03 


a 


- 


0.0? 


— 


- 


0.14 


a 


- 


a 


23. . 










- 


- 


— 


0.03* 


0.02 


— 


- 


- 


- 


0.94 


- 


1.73 


24. 










- 




- 


- 


0.02 


- 


0.85 


a 


- 


- 


a 


- 


25. 














- 


- 


0.15 


- 


- 


a 


0.30 


- 


1.06 


- 


26. 










0.14 




s 


- 


- 


0.,02 


- 


a 


0.17 


- 


- 


t 


27. 










1 


- 


1 


- 


- 


- 


- 


a 


0.04 


0.04 


— 


0.27 


28. 










0.81 


- 


0.48 


— 


- 


- 


2.00 


l.M 


- 


— 


0.38 


- 


29. 










t 


- 


a 


- 


- 


- 


- 


a 


0.64 


- 


- 


- 


30. . 










0.42 » 


- ■ 


0.63 


0.10 


- 


- 


- 


a 


- 


- 


- 


a 


31, . 










- 


- 


- 


- 


0.15 


- 


- 


2.54 


- 


0.17 


- 


0.57* 


T 


'otals 


. 


2.75 


2.64 


3.33 


2.80 


0.72 


2.42 


3.21 


4.66 


2.73 


3.57 


4.39 


3.63 



^ Snow. 



Total for the year 36.85 inches. 
* RainfaU included in that of following day. * Rain and snow. 
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T-ABLFi No. 4. 


—Rainfall in Inches at Chestnut Hill Reservoir in 191 L 


Date. 


Amount. 


Duration. 


Datk. 


Amount. 


Duration. 


Jan. 1, . 


} •" 


6.00 P.M. to 


May 8. . 


. 


.09 


10.50 P.M. to 


Jan. 2, . 


8.00 A.M. 


May 9, . 


J 


12.25 A.M. 


Jan. 3, . 


1 .98* 


5.00 a.m. to 


May 9, . 


i 


.04 


7.00 P.M. to 


Jan. 4, . 


6.45 A.M. 


May 10. . 


J 


12.35 A.M. 


Jan. 8, . 


1 .28 


9.30 P.M. to 


May 19. . 




.04 


5.35 A.M. to 7.30 A.M. 


Jan. 9, . 


2.05 A.M. 


May 24. . 




.12 


1.35 A.M. to 2.05 A.M. 


Jan. 11. . 


} •" 


9.45 P.M. to 


May 25. . 




.18 


7.30 A.M. to 3.30 P.M. 


Jan. 12. . 


1.25 A.M. 


May 31. . 


} 


.11 


9.30 A.M. to 


Jan. 13, . 


} '^^ 


1.00 P.M. to 


Junel. . 


5.35 A.M. 


Jan. 14, . 
Jan. 26, . 


7.30 P.M. 
5.00 P.M. to 7.00 P.M. 










.16" 


Total, . 




.58 




Jan. 27, . 


} -^^ 


10.30 A.M. to 










Jan. 28, . 


6.10 A.M. 










Jan. 29. . 


.09» 


5.00 P.M. to 11.00 P.M. 


June 5, 
June 7. 


} 


2.58 


4.45 P.M. to 

8.00 A.M. 


Total, 


3.05 




June 10. 


.11 


4.35 P.M. to 10.25 P.M.' 








June 11. 


I 


AA 


6.00 P.M. to 








June 13. 


.96 


5.00 P.M. 


Feb. 2, . 


} .521 


4.50 A.M. to 


June 16. 




.13 


12.15 P.M. to 4.30 P.M. 


Feb. 3, . 


2.50 A.M. 


June 20. 




.06 


8.15 A.M. to 7.00 P.M. 


Feb 3 


1 


7 4.'( A M irt 










Feb. 4, . 


1 1.11« 


1 .W A. Aft. lAJ 

1.30 P.M. 


Total, . 




3.84 




Feb. 6. . 


1 .941 


4.00 P.M. to 










Feb. 7. . 


4.00 P.M. 










Feb. 8, . 


.111 


2.30 P.M. to 9.40 P.M. 


July 6. . 




.18 


7.30 P.M. to 11.00 P.M. 


Feb. 13. . 


} .251 


2.30 P.M. to 


July 24, . 


' 


.86 


9.10 A.M. to 


Feb. 14. . 


1.10 P.M. 


July 25, . . 


1.10 A.M. 


Feb. 17, . 
Feb. 20, . 


.18« 
.321 


11.45 A.M. to 6.00 P.M. 
8.15 A.M. to 11.55 P.M. 


July 28, . 




3.65 


2.50 A.M. to 8.30 P.M. 
















Total, . 




4 69 




Total, . 


3.43 






* • vv 




Aug. 15, 




.51 










5.00 P.M. to 11.50 P.M. 


Mar. 3. . 


.031 


6.30 P.M. to 8.30 P.M. 


Aug. 17. 




.05 


4.00 A.M. to 4.40 A.M. 


Mar. 6.. 


.181 


5.05 A.M. to 9.30 P.M. 


Aug. 18. 




.48 


2.45 P.M. to 8.00 P.M. 


Mar. 10, . 


.21 


8.20 A.M. to 4.00 P.M. 


Aug. 24. 




.25 


11.00 P.M. to 


Mar. 12, . 


.08 


1.10 P.M. to 8.10 P.M. 


Aug. 26. 




8.00 A.M. 


Mar. 15, . 


.86 


2.05 A.M. to 10.00 A.M. 


Aug. 27. 


t 


.89 


4.50 A.M. to 


Mar. 16, . 


.141 


12.05 A.M. to 5.05 A.M. 


Aug. 28, 




6.15 A.M. 


Mar. 18, . 


.15 


6.10 A.M. to 12.30 P.M. 


Aug. 28. 




.23 


12.40 P.M. to 1.05 P.M. 


Mar. 19, . 


} .62« 


6.30 P.M. to 


Aug. 29. 


} 


1.32 


2.00 A.M. to 


Mar. 20, . 


12.05 A.M. 


Aug. 30. 


11.20 AJtt. 


Mar. 27. . 
Mar. 28. . 


1 .49 


3.15 A.M. to 

3.15 A.M. 


Aug. 31. 




1.28 


12.05 A.M. to 9.30 P.M. 












Mar. 29, . 


1 .61 


7.00 P.M. to 


Total. 




5.01 




Mar. 30, . 


2.50 A.M. 










Sept. 6. 




.20 




Total. 


3 27 


7.05 A.M. to 11.05 A.M. 


A %^1M9VA| 


w ■ ■* ff 




Sept. 9. 
Sept. 11. 




.47 
.14 


8.35 A.M. to 4.30 P.M. 








10.00 A.M. to 2.00 P.M. 


Apr. 4, . 


} 1.40 


5.30 P.M. to 


Sept. 15. 


} 


.54 


2.30 P.M. to 


AlMT. 5, . 


10.45 P.M. 


Sept. 16. 


5.45 A.M. 


Apr. 9, . 


.601 


1.55 A.M. to 1.15 P.M. 


Sept. 22, 




.16 


2.45 A.M. to 7.30 A.M. 


Apr. 14. . 


.12 


5.Q0 P.M. to 11.30 P.M. 


Sept. 25. 


} 


1.58 


5.40 P.M. to 


Apr. 19. . 


} .35 


3.30 P.M. to 


Sept. 26, 


10.15 A.M. 


Apr. 20. . 


12.25 P.M. 


Sept. 27, 




.06 


6.30 P.M. to 8.45 P.M. 


Apr.30, . 
Mayl. . 


1 .08 


9.00 a.m. to 

7.00 a.m. 


Sept. 29, 




.44 


7.45 A.M. to 8.15 P.M. 


J 




" " 












Total, 




3.59 




Total. . 


2.55 









1 Snow. 



* Rain and snow. 
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Table No. 4. — RainfaU in Inches at CheatniU Hill Reservoir in 1911 

Concluded. 



Datb. 


Amount. 


Duration. 


Datb. 


Amount. 


Duration. 


Oct. 1, . 


' 


.67 


6.30 P.M. to 


Deo. 0, . 


.06 


11.30 A.M. to 4.00 P.M. 


Oct. 2, . 


10.30 A.M. 


Deo. 16, . 


} 1.03* 


2.30 A.M. to 


Oct. 4, . 




.04 


6.36 a.m. to 7.00 a.m. 


Deo. 17. . 


8.00 A.M. 


Oct. 4, . 




.42 


9.46 A.M. to 10.00 P.M. 


Deo. 22, . 


1 1.80 


4.20 P.M. to 


Oct. 6, . 


} 


.65 


7.60 P.M. to 


Deo. 23, . 


6.46 A.M. 


Oct. 7, . 


10.30 A.M. 


Dec. 26, . 


J -^^ 


10.46 P.M. to 


Oct. 15, . 




.16 


12.60 P.M. to 6.16 P.M. 


Deo. 27.. 


10.50 A.M. 


Oct. 17, . 




.06 


10.46 A.M. to 8.46 P.M. 


Deo. 31, . 


.351 


4.00 A.M. to 12.45 P.M. 


Oct. 18, . 


} 


.37 


8.46 A.M. to 


Dec. 31. . 


.20 


1.16 P.M. to 11.00 P.M. 


Oct. 19, . 


12.26 A.M. 












Oct. 19, .• 




.03 


1.30 P.M. to 4.00 P.M. 


Total. . 


3.66 




Oct. 21, . 
Oct. 23, . 


» 




30 A M tA 








.68 


8.00 A.M. 








Oct. 27, . 




.04 


3.30 P.M. to 8.20 p jc. 








Oct. 31, . 


» 


.21 


10.30 A.M. to 








Nov. 1, . 


8.00 A.M. 








Total, . 


3.22 




Nov. 1, 




.06 


8.00 A.M. to 11.30 P.M. 




Nov. 6, 


} 


.36 


6.00 P.M. to 








Nov. 7, 


6.00 A.M. 








Nov. 10, 




.13 


4.00 A.M. to 6.00 P.M. 








Nov. 12, 




.60 


8.10 P.M. to 11.60 P.M. 








Nov. 14, 


} 


.85« 


9.45 P.M. to 








Nov. 15, 


8.00 A.M. 








Nov. 18, 




1.01* 


12.20 A.M. to 1.00 P.M. 








Nov. 20. 




.03 


3.26 P.M. to 6.40 P.M. 








Nov. 24, 




.83 


6.36 A.M. to 








Nov. 26, 




3.16 A.M. 








Nov. 28, 


< 


.66 


2.00 P.M. to 








Nov. 29. 


1 


12.46 A.M. 








Total. . 


4.40 





1 Snow. 



Total for year 41.28 inches. 



* Rain and snow. 
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Table No. 13. — Sources from which and Periods during which Water has been 
drawn for the Supply of the Metropolitan Water District, 

From Wachusett Reservoir into the Wachuseti Aqueduct, 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



Actual Time. 



Hours. 



Minutes. 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, 
May. 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



31 

19 

9 

6 
19 
26 
27 
23 
26 
30 
27 



243 



725 
423 
195 

113 
393 
573 
474 
468 
311 
664 
411 



4,755 



40 



30 
30 
55 
23 
45 
52 
3 
34 



12 



3,258.0 
1.474.3 
1,202.3 
0.0 
861.7 
1,846.1 
2,440.0 
2,655.4 
2,131.4 
2,175.0 
3,466.2 
2.478.5 



23,989.8 



Total actual time, 198.13 days. 

Total quantity drawn, 23,989,800,000 gallons. 

From Sudbury Reservoir through the Weston Aqueduct to Weston Reservoir, 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



Actual Time. 



Hours. 



Minutes. 



Million 
Gallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



31 
28 
31 
30 
31 
30 
31 
31 
30 
31 
30 
31 



365 



744 
672 
744 
720 
742 
720 
744 
744 
720 
744 
720 
744 



8,758 



30 



30 



885.7 
789.1 
875.5 
838.3 
875.3 
837.1 
909.0 
914.6 
896.2 
929.6 
1,036.2 
1.104.6 



10,891.2 



Total actual time, 364.94 days. 

Total quantity drawn, 10,891,200.000 gallons. 
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Tabls No. 13 — CorUinued. 
From Framingham Reservoir No. 2 through the Sudbury Aqueduct to Ch«slnut HUl Betervoir. 





Month. 








Number of 

Days during 

which 

Water was 

flowing. 


Actual Time. 


Million 
Gallons 


• 


Hours. 


Minutes. 


drawn. 


January, 


1 


24 


- 


20.0 


February, 














28 


672 


- 


880.9 


March, . 














30 


670 


30 


1,070.4 


April, 














30 


720 


- 


1,287.6 


May, . . 


' 












31 


744 


- 


1,330.8 


June, 














30 


720 


- 


1,289.0 


July. . 














31 


744 


- 


1,231.9 


August, . 














1 


24 


- 


33.0 


September, 














26 


617 


- 


256.9 


October, 














31 


744 


- 


309.7 


November, . 














30 


720 


- 


299.6 


December, 














31 


744 


- 


309.3 


Totals, 


301 


7,143 


30 


8,319.1 



Total actual time. 297.65 days. 

Total quantity drawn, 8,319,100,000 gallons. 



From Framingham Reservoir No, S through the Sudbury Aqueduct to ChsetntU HiU Reservoir, 



Month. 



Number of 

Days during 

which 

Water was 
. flowing. 



Actual Timb. 



Hours. 



Minutes. 



Million 
Grallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



31 
28 
31 
30 
31 
30 
31 
31 
30 
31 
30 
31 



744 
672 
744 
720 
744 
720 
744 
744 
720 
744 
720 
744 



365 



8,760 



2,746.3 
1.339.5 
1,079.9 

709.2 
1,275.9 
1.063.9 

832.8 
1,873.6 
1.450.3 
1,684.5 
1,726.7 
1.652.6 



17,435.2 



Total actual time, 365 days. 

Total quantity drawn, 17,435,200i000 gallons. 
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Table No. l^—Condvded. 

From Lake Coehituate throuoh the CochUuate Aqueduct to Chestnut HiU Reservoir, 



Month. 



Number of 

Days during 

which 

Water was 

flowing. 



Actual Time. 



Hours. 



Minutes. 



Millbn 
Gallons 
drawn. 



January, 
February, 
March, . 
April, 
May, 
June, 
July, 
August, . 
September, 
October, 
November, 
December, 
Totals, 



1 

28 
31 
22 

2 
31 
31 
30 
23 
4 
7 



210 



24 
672 
744 
611 

48 
741 
744 
720 
652 

06 
152 



6,004 



30 



30 



12.6 

296.0 

423.4 

327.2 

0.0 

28.3 
679.0 
668.0 
671.9 
353.4 

42.3 

72.7 



3,475.6 



Total actual time, 208.52 days. 

Total quantity drawn, 3,475,600,000 gallons. 

Table No. 14. — Average Daily QuarUity of Water fiomng through Aqueducts in 

1911 by MorUha. ^ 



Month. 



Wachusett 
Aqueduct 

into 
Sudbury 
Reeervou: 
(Gallons). 



Weston 

Aqueduct 

into 

Metropolitan 

District 

(Gallons). 



Sudbury 
Aqueduct 
into 
Chestnut Hill 
Reservoir 
(Gallons). 



Gochituate 

Aqueduct 

into 

Chestnut Hill 

Reservoir 

(Gallons). 



January, 
February, . 
March, 
April, . 
May, . 
June, . 
July, . 
August, 
September, 
October, 
November, 
December, . 
Average, 



104.952,000 
52.500,000 
38.619.000 

27.726,000 
61.360.000 
78,535,000 
85,500,000 
70.907,000 
70,003,000 
115,383.000 
79,800.000 



65.580.000 



28.571.000 
28.182,000 
28.242.000 
27,943,000 
28,235,000 
27.903.000 
29.323.000 
29,503.000 
29.873,000 
29.987.000 
34,540,000 
35.632.000 



29,839,000 



89,235,000 
79,300,000 
69.365,000 
66.560.000 
84,087.000 
78.430.000 
66,603,000 
61,503,000 
56,907,000 
64.329,000 
67.543,000 
63.287.000 



70.560,000 



403,000 
10.604,000 
13,658.000 
10.907,000 

943.000 
21.903.000 
21.548,000 
19.063,000 
11,400,000 
1,410.000 
2.345,000 



9,522.000 



^ Not including quantities waited while cleaning and repairing aqueducts. 
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Table No. 23. — (Meter Basis.) Average Daily Consumption of Water during 
the Year 1911 , in the Cities and Towns supplied by the Metropolitan Water 
WorkSf induding Boston, SomerviUe, Chelsea, Maiden, Everett, Qtdnq/, 
Medford, Melrose, Revere, Watertown, Arlington, Lexington, Milton, Stone- 
ham, Winihrop, SwampscoU, Belmont and Nahant. {For Consumption of 
Water in Whole Metropolitan Water District, see Table No. S6.) 



Month. 



Averago 

Daily 

CoDBumption 

(Qallons). 



Estimsted 
Populatioii. 



Consumption 

per 

Inhabitant 

(Giallons). 



January, . 
February, . 
March, 

iC:. : 

June, . 

July, . 

August, 

September, 

October, . 

November, 

December, 

For the year. 



117,814,500 
118,747,700 
112,566,500 
107,358.100 
111,080,400 
109,808,800 
116.903,200 
108,391.500 
106,218.200 
104,985,400 
102.482,600 
103,083,400 



1,032,690 
1,034,680 
1,036,680 
1,038,670 
1,044,740 
1,047,630 
1,051,800 
1,051.470 
1.051,070 
1,051.080 
1,052,660 
1,054,670 



109,994.800 



1,046,630 



114 
115 
109 
103 
107 
104 
111 
103 
101 
100 
97 
98 



105 



In addition to the above quantities, Wakefield was supplied with 83,948,700 gallons, equivalent to a 
daily average rate of 230.000 gallons, the United States Government Reservation on Peddooks Island 
with 32,598,000 gallons, equivalent to a daily average rate of 89,300 gallons, and a part of Saugus with 
4,782,500 gallons, equivalent to a daily avenge rate of 13,100 gaUons. 



Table No. 24. — (Meter Basis.) Average Daily Consumption of Water in 

GaUons, from the Low-service System in 1911. 



Month. 



SOUTHXBN 

Low Sbrvicb. 



Boston, 

excluding 

East Boston 

and 
Charlestown. 



January. 
February, . 
March, 

Jime, . 

July. . . . 

August, 

September, . 

October, 

November, . 

December, . 

For the year. 



49,576,900 
49,762.900 
47,418,400 
44.088,700 
45,304,200 
43,767,700 
45,702,300 
43.663.900 
43,433,500 
43.518,200 
44,171,400 
44,878,100 



46,420,600 



NORTHBBN 

Low Sbrvigb. 



Portions of 

Charlestown, 

Somerville, 

Chelsea. 

Everett, Maiden, 

Medford, East 

Boston and 

Arlington. 



26,971,800 
28,194,200 
26,208,100 
24,434,800 
26,115,400 
24,990,700 
26,005,000 
24,914,100 
24,101,900 
23,137,800 
21,613,900 
21,308,100 



24,731,900 



Total 
LowHservioe 

Con- 
sumption. 



76,648.700 
77,957.100 
73,626,500 
68,623,600 
70,419,600 
68,748,400 
71,707,300 
68.568,000 
67,535,400 
66,666,000 
65,785,300 
66,186,200 



70,152,500 
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Table No. 25. — {Meter Basis.) Average Daily Consumption of Water, in 
Gallons, from the High-service and Extra High-service Systems in 1911. 



Month. 



Southern 
High Skbyicx. 



Quinoy, 

Watertown, 

and Portions 

of Boston, 

Belmont and 

Milton. 



January, 
February, . 
March, 
April, . 
May, , 
June, . 
July, . 
August, 
September, . 
October, 
I^ovember, . 
December, . 
For the year, 



33,171,700 
32,469.000 
30,870,100 
30,618,300 
31,936,200 
31,480,600 
33,699,700 
30,255,300 
29,688,900 
29,811,300 
28,483,300 
28,737,500 



30.931,600^ 



southsbn 

Extra Hiqh 

SsByicK. 



Portions of 

Boston 
and Milton. 



625,400 
635,100 
640,100 
646,200 
770,400 
738,500 
880.700 
685.000 
600.800 
674.900 
655.000 
661.300 



690.100 



nobthxrn 
High Servicb. 



Revere. Winthrop. 
Swampsoott, 
Nahant, Stone- 
ham. Melrose, 
and Portions of 
Boston. Chelsea, 
Everett. Maiden. 
Medford and 
Somerville. 



6.800,500 
7.005.100 
6,747,500 
6,862,200 
7,933,500 
7,959,300 
9,439.200 
7,911,600 
7,396,500 
6,987,400 
6,755,400 
6,772,800 



7.385.500 > 



Northern 

Extra High 

Servicb. 



Lexington 

and 

Portions 

of Arlington 

and 

Belmont. 



668.200 
681.400 
672.300 
712.900 
920.700 
882.000 
1,176.300 
971.600 
936.600 
855.800 
803.600 
725.600 



835.100 



In addition to the above * the United States Government Reservation on Feddocks Island was 
supplied with a daily average rate of 89,300 gallons, and ' part of Saugus with a daily avMage rate of 
13.100 gallons, and Wakefield with a daily average rate of 230.000 gaUons. 
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Table No. 27. — (Pump Bads.) Consumption of Water in the Metropolitan 
Water District, as constituted in iAc Year 1911, and a Small Section of the 
Town of Saugus, from 1893 to 191L 

{Gallons per day.] 



Month. 


189S. 


1894. 


1895. 


1896. 


1897. 


January, 


75.209,000 


67,506,000 


68,925,000 


82,946,000 


85.366,000 


February, 








71.900,000 


68,944,000 


60,375,000 


87,021,000 


83,967,000 


March, 








67,638.000 


62,710,000 


69,543,000 


86.111,000 


82,751,000 


April, 








62,309,000 


57,715,000 


62,909,000 


77,629,000 


79,914,000 


May, 








61,025,000 


60,676,000 


65,194,000 


73,402,000 


76,772,000 


June, 








63,374,000 


68,329,000 


69,905,000 


77,639,000 


77,952,000 


July, 








69,343,000 


73.642.000 


69,667,000 


80,000,000 


85,525,000 


August, . 








66,983.000 


67,995,000 


72,233,000 


78,537.000 


84,103,000 


September, 








64,654,000 


67,137,000 


73,724,000 


74,160,000 


84,296,000 


October, . 








63,770,000 


62,735,000 


67,028,000 


71.762,000 


79,551,000 


November, 








61,204,000 


62,231,000 


64,881,000 


71,933,000 


72,762.0(00 


December, 








66,700.000 


65,108,000 


70,443,000 


79,449,000 


76,594.000 


Average, 


66,165,000 


65,382,000 


69,499,000 


78,360,000 


80,793.000 


Population, 


« 


« 




723,153 


743.354 


763,557 


786.385 


809,213 


Per capita. 








91.5 


88.0 


91.0 


99.7 


99.8 



Month. 


1898. 


1899. 


1900. 


1901. 


1902. 


January, 


83.880.000 


96,442,000 


100,055.000 


111,275,000 


118,435,000 


February, 






87,475,000 


103,454.000 


98.945.000 


117,497,000 


117,268,000 


March, 






85.468,000 


90,200,000 


97,753,000 


105,509,000 


108,461,000 


April, 






76,574,000 


86,491.000 


89,497,000 


93,317,000 


103.153,000 


May, 






76,677,000 


89,448,000 


87,780,000 


95,567,000 


106.692,000 


June, 






83,463,000 


97,691,000 


98,581,000 


103,420,000 


110,002,000 


July. 






88,228,000 


96,821,000 


107,786,000 


106,905,000 


108.340,000 


August, . 






87,558,000 


92,072,000 


102,717.000 


102,815,000 


107.045.000 


September, 






88,296,000 


91,478,000 


103.612,000 


102,103,000 


107,752,000 


October, . 






81,770,000 


89,580,000 


98,358,000 


103,389,000 


106,560,000 


November, 






78,177,000 


86,719,000 


93,648,000 


101.324,000 


105.175,000 


December, 






86,355.000 


85,840,000 


97,844,000 


113,268,000 


125.434.000 


Average. 


83,651,000 


92,111,000 


98,059,000 


104,645,000 


110,345,000, 


Population, 






832,042 


854,870 


877,698 


892,740 


• 907,780 


Per capita. 






100.5 


107.8 


111.7 


117.2 


121.6 
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Table No. 27. 



{Pump Basis.) Consumption of Water, etc. — Concluded. 

[GaUons per day.] 



Month. 


IMS. 


1904. 


1906. 


1906. 


1907. 


January, 


125,176,000 


137,771,000 


130,878,000 


126,093,000 


137,730,000 


February, 








122,728,000 


143,222,000 


140,595,000 


130,766.000 


150,822,000 


March, 








111,977,000 


123.334,000 


120,879.000 


123,570.000 


134,202,000 


April, 








107,179,000 


108.688.000 


111,898,000 


118,428.000 


121,556,000 


May. 








111,589,000 


111.715.000 


115.8,04,000 


122.404,000 


123,502,000 


June, 








105,590,000 


111.209,000 


117,441,000 


121,882,000 


125,623,000 


July, 








107,562,000 


. 113,584,000 


124.769.000 


118,726,000 


128,779,000 


August, . 








103,570,000 


112,836,000 


121.158.000 


120,591,000 


131,098,000 


September, 








106,772,000 


114.188,000 


120,103.000 


121,685,000 


124.751.000 


October, . 








103.602,000 


108,290,000 


118.301,000 


116,561,000 


124.051.000 


November, 








103,477,000 


108.054,000 


116,693.000 


113.746.000 


119,627,000 


December, 








114.721,000 


125,119,000 


122.696,000 


130.995.000 


122,407,000 


Average, . 


110,277,000 


118.114,000 


121.671,000 


122,085,000 


128,561,000 


Population, 








922,820 


937.860 


955,920 


981,690 


1,007.520 


Per capita, 








119.5 


125.9 


127.3 


124.4 


127.6 



Month. 



1909. 



1910. 



1911. 



January, . 

February, 

March. 

April, 

May, 

June, 

July, 

August, . 

September, 

October, . 

November, 

December, 

Average, 
Populat^ion, 
Per capita, 



132,376,000 

146,199.000 

128,884.000 

128,926,000 

131.040.000 . 

139.843.000 

138,232,000 

128,073,000 

129,972,000 

124,189,000 

117,119.000 

124.468.000 



130,712.000 

1.025.890 

127.4 



133,275,000 
130,763,000 
126,842,000 
125,335.000 
123,305.000 
125,179.000 
126,765.000 
121,781.000 
118,043,000 
115,939,000 
111,664,000 
115,733,000 



122.851,000 

1.051,420 

116.8 



127,568,000 
131.093.000 
117,078,000 
112,775.000 
112.073.000 
114.082,000 
122,743,000 
118.373,000 
112,434.000 
112.332.000 
107,528.000 
121.994,000 



117,458,000 

1,076,930 

109.1 



123.281,000 
124,359,000 
116,669,000 
111,656,000 
118,095,000 
114,145,000 
123,052,000 
111,091,000 
108,726,000 
106,873,000 
105,373.000 
104.592.000 



113,951,000 

1,102.210 

103.4 



This table Includes the water oonfnimed in the cities and towns enumerated in Table No. 23, together 
with the water consumed in Newton and Hyde Park, which are included in the Metropolitan Water Dis- 
trict, but have not been supplied from the Metropolitan Works. The populations for the yean 1901 to 
1909 were revised after the census of 1905 and of 1910 became available, and consequently the figures in the 
reports after 1904 and 1909 differ from those published in a corresponding table in the preceding annual 
reports. « 
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Table No. 34. — Chemical Examinations of Water from a Faxicet in Boston, 

from 1892 to 1911. 

IFlarts per 100,000.] 





COLOB. 


Rkbidub on 
evapobation. 


Ammomza. 


• 

O 
.41 


NiTBOOBN 
AS 


• 

! 

d 

o 




• 


Neealer 


Platiniun 

Standard. 


1 


Loeson 

Ignition. 


1 


ALBUMINOZD. 


1 

55 


1 




Ybab. 


• 

1 


1 


• 

1 


• 


18»2. . 


.37 


37 


4.70 


1.67 


.0007 


.0168 


.0138 


.0030 


.0210 


.0001 


- 


1.9 


18M. . 


.61 


68 


4.64 


1.84 


.0010 


.0174 


.0147 


.0027 


.38 


.0143 


.0001 


.60 


1.8 


18M, . 


.69 


68 


4.64 


1.83 


.0006 


.0169 


.0160 


.0019 


.41 


.0106 


.0001 


.63 


1.7 


1895, . 


.72 


69 


4.90 


2.02 


.0006 


.0197 


.0176 


.0022 


.40 


.0171 


.0001 


.69 


0.7 


1896, . 


.49 


46 


4.29 


1.67 


.0006 


.0166 


.0142 


.0023 


.37 


.0156 


.0001 


.66 


1.4 


1897. . 


.66 


65 


4.82 


1.84 


.0009 


.0193 


.0177 


.0016 


.40 


.0137 


.0001 


.64 


1.6 


1898. . 


.41 


40 


4.19 


1.60 


.0008 


.0162 


.0136 


.0016 


.29 


.0097 


.0001 


.44 


1.4 


1899. . 


.23 


28 


3.70 


1.30 


.0006 


.0136 


.0122 


.0014 


.24 


.0137 


.0001 


.36 


1.1 


1900, . 


.24 


29 


3.80 


1.20 


.0012 


.0167 


.0139 


.0018 


.26 


.0076 


.0001 


.38 


1.3 


1901, . 


.24 


29 


4.43 


1.64 


.0013 


.0168 


.0142 


.0016 


.30 


.0173 


.0001 


.42 


1.7 


1902. . 


.26 


30 


8.93 


1.66 


.0016 


.0139 


.0110 


.0020 


.29 


.0092 


.0000 


.40 


1.3 


1903. . 


.26 


29 


3.98 


1.60 


.0013 


.0126 


.0110 


.0016 


.30 


.0142 


.0001 


.39 


1.6 


1904, . 


- 


23 


3.93 


1.69 


.0023 


.0139 


.0121 


.0018 


.34 


.0110 


.0001 


.37 


1.6 


1906, . 


- 


24 


3.86 


1.69 


.0020 


.0146 


.0124 


.0021 


.36 


.0083 


.0001 


36 


1.4 


1906. . 


- 


24 


3.86 


1.39 


.0018 


.0169 


.0134 


.0026 


.34 


.0064 


.0001 


.36 


1.3 


1907. . 


- 


22 


3.83 


1.40 


.0013 


.0129 


.0109 


.0020 


.33 


.0068 


.0001 


.32 


1.3 


1908. . 


- 


19 


3.60 


1.36 


.0011 


.0116 


.0002 


.0024 


.33 


.0092 


.0001 


.26 


1.2 


1909. . . 


- 


18 


3.46 


1.43 


.0011 


.0128 


.0103 


.0026 


.28 


.0034 


.0000 


.26 


1.3 


1910. . 


- 


14 


».06 


1.24 


.0013 


.0118 


.0102 


.0016 


.28 


.0030 


.0000 


.22 


1.1 


1911. . 


- 


26 


4.18 


1.66 


.0016 


.0166 


.0128 


.0029 


.38 


.0029 


.0000 


.33 


1.4 



Note relating to Chemical Examinations of Water, Tables Nos. ^S-^J^.. 

The chemical examinations contained in the tables were made by the 
State Board of Health. Previous to the year 1904 colors were deter- 
mined by the Nessler standard, but the corresponding values by the 
platinum standard are also given, for the purpose of comparison with 
colors determined in the laboratory of the Metropolitan Water and 
Sewerage Board, as given in subsequent tables. The odor recorded is 
taken in such a way that it is a much stronger odor than would be no- 
ticed in samples drawn directly from a tap or collected directly from a 
reservoir. The important samples are collected and examined semi- 
monthly or monthly. 
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Table No. 36. — Number of Baderia per Cvbie Centimder in Water from Various 
Parte of the MetropoUtan Water Works, from 1898 to 1911, indusUfe. 

[▲▼ecacBe of wMkly detemiiiiatioM.] 



Ymam. 



C uMmimvi Hnx. RaBSBTOix. 



Sudbuiy 
Aqueduet 
Terminal 
Chamber. 



Coehituate 
Aqueduct. 



IMS*. 
1899t . 
1900,. 

1901, . 

1902, . 

1903, . 

1904, . 
1905,. 
1906, . 
1907,. 
1908,. 

1909, . 

1910, . 

1911, . 

Mean, 



207 
224 
248 
225 
203 
76 
347 
495 
231 
147 
162 
198 
216 
206 



227 



145 
104 
113 
149 
168 
120 
172 
396 
145 
246 
138 
229 

204 



179 



Effluent 

Gate-houae 

No. 2. 



Ill 
217 
256 
169 
121 
06 
220 
489 
246 
118 
137 
119 
180 
151 



SOUTHBBN SSSYIOB TaFS. 



iJOfw Service, 

244 Boyleton 

Street. 



188 



96 
117 
188 
162 
164 
126 
176 
231 
154 
130 
136 
150 
178 
175 



156 



High Service, 

1 Aahburton 

Place. 



123 
181 
168 
246 
243 
355 
442 
261 
176 
148 
105 
213 
197 



227 



Table No. 37. — Colore of Water from Various Parte of the Metropolitan Water 

Works in 1911. {Means of Weekly Determinations.) 

[Platinum Standard.] 





-w 


















Fbahxnoham 










Wachubbtt Rbbbbvoib. 


SUDBTTBT 


Rbsbbvoxb. 


Lakb 






















No. 2. 


No. 3. 








Month. 




• 




■ 

feX 


J 

us 


• 




• 




End of Open 
Channel. 


• 


• 




• 




m 




• 

1 


^ 


1 


d 


s 

3 


1 

mm 


1 


S 


1 


0, 

i 


0, 

3 


• 

1 


2 


• 

1 


Influent 
Stn 


January, 


10 


10 


10 


39 


42 


35 


10 


10 


11 


11 


50 


11 


19 


22 


24 


27 


February, 




10 


10 


10 


33 


37 


31 


11 


11 


11 


18 


53 


12 


19 


18 


22 


28 


Maroh, 




9 





9 


34 


37 


33 


11 


11 


11 


36 


43 


13 


17 


20 


27 


30 


April, . 
May, . 




8 


8 


8 


34 


36 


29 


11 


11 


11 


62 


61 


15 


17 


17 


19 


30 







9 


9 


29 


44 


38 





9 


9 


53 


68 


11 


13 


16 


17 


32 


June, . 




9 


9 





21 


44 


43 


11 


11 


11 


11 


58 


11 


12 


14 


24 


20 


July, . 




8 


8 


8 


16 


35 


30 





9 


9 


9 


44 


9 


10 


11 


25 


23 


August, 




8 


8 


8 


10 


36 


22 


9 


9 


10 


9 


44 


9 


10 


13 


95 


23 


September, , 




7 


7 


8 


10 


34 


21 


8 


8 


8 


8 


61 


8 


10 


13 


219 


24 


October, 




7 


7 


7 


12 


51 


35 


8 


8 


8 


8 


92 


8 


11 


14 


151 


22 


November, , 




7 


7 


7 


29 


52 


39 


8 


8 


8 


8 


97 


10 


15 


15 


40 


26 


December, . 




7 


7 


7 


39 


46 


34 


8 


8 


8 


12 


87 


10 


12 


12 


14 


28 


Mean. . 


« 


8 


8 


8 


27 


41 


33 


9 


9 


10 


20 


63 


11 


14 


15 


66 


27 



^ The colors given in this column represent the combined colors of the waters of the four principal 
feeders. The color of each is determined monthly, and due weight is given, in combining the reeulta, 
to the siies of the streams. 
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Tabu: No. 37. — Colors of Waler, etc. — Concluded. 

[Platinum Standard.] 





Chxstnxtt Hnji 


Spot 


Fblls 

RSBEB- 
VOIB. 


NOBTHBBN 


SOUTHEBN 




RBaBBVOZR. 


POKD. 


Sebvicb. 


Sebvicb. 


Month. 


• 

^1 


ituate 
ueduct). 


te- 

M No. 2. 




1 


ap at ~ Glenwood 
Yard, Medford 
(Low Service). 


Station, 

Street, 

(High 


ap at 185 Boylston 
Street, Boston 
(Low Service). 


ap at 1 Ashburton 
Place, Boston 
(High Service). 




Inlet (Sudb 
Aq 


1^ 


3| 
i 


1 

•pi* 


ffluent 

Gal 


M3 at Fire 
Hancock 
Everett 
Service). 




N4 


W 


s 


» 


H 


H 


H 


H 


January 


11 


, 


11 


9 


9 


11 


9 


11 


11 


February, . 






27 


19 


22 


U 


10 


22 


10 


22 


22 


March, 






30 


17 


23 


10 


10 


23 


10 


23 


23 


April, 
M!ay, . 






45 


18 


37 


11 


11 


35 


11 


25 


35 






42 


— 


40 


12 


11 


39 


11 


30 


39 


June, . 






37 


— 


33 


12 


12 


32 


12 


26 


33 


July, . 






37 


11 


29 


12 


12 


29 


12 


22 


29 


August, 






13 


10 


14 


11 


11 


14 


12 


12 


14 


September, 






14 


10 


11 


10 


10 


11 


10 


10 


11 


October, . 






20 


12 


17 


12 


12 


16 


11 


12 


17 


November, 






10 


— 


17 


12 


12 


17 


12 


14 


17 


December, 






19 


12 


18 


10 


10 


17 


10 


14 


18 


Mean, . 


« 


• 


26 


14 


23 


11 


11 


22 


11 


18 


22 



Table No. 38. — Temperatures of Water from Various Parts of the Metropolitan 
Water Works in 1911. (Means of Weekly Determinations.) 

[The temperatures are taken at the same places and times as the samples for microscopical examination; 
the depth given for each reservoir is the depth from high water mark.] 

[Degrees Fahrenheit.] 











Sudbubt Rbsebvoib 


Fbamimoham 
Rbsebvoib No. 


Lake 
cochituatb 




- Wachusett 


(Depth at 


3 (Depth 


(Depth 




Rbsebvoib. 


Place of Obsebvation 


AT Place op 


AT Place of 










54.5 Feet). 


Obsebvation 


Obsebvation 


Month. 










20.5 Feet). 


62.0 Feet). 














d 


















• 






• 

■5 




u 




5 • 






• 






1 

CQ 


! 


• 

a 


1 

QQ 


1 


• 

1 
& 


End of 
Chano 


• 

OQ 


1 

.•s 


J 


• 

OQ 


1 


• 

1 


January, 


32.9 


33.5 


33.8 


35.3 


37.1 


38.0 


34.0 


35.7 


35 8 


35.9 


36.2 


37.6 


38.2 


February, . 


33.5 


34.4 


34.5 


34.0 


37.1 


38.3 


33.6 


34.9 


35.0 


35.1 


35.7 


37.0 


38.0 


Biarch, 


35 5 


36.3 


36.3 


36.0 


38.0 


39.0 


36.6 


37.4 


37.5 


37.5 


37.7 


38.0 


39.0 


April, . 
May, . 


39.5 


39.5 


39.6 


41.9 


41.8 


41.8 


44.7 


44.3 


43.6 


43.9 


37.5 


39.0 


39.0 


56.9 


48.7 


47.0 


62.1 


59.0 


56.9 


60.6 


63.5 


61.4 


60.4 


64.8 


53.1 


49.3 


June, . . . 

Wy, . 


63.3 


50.8 


49.2 


69.0 


67.1 


66.3 


54.0 


67.9 


67.7 


67.0 


67.9 


55.4 


50.6 


77.3 


51.5 


50.8 


79.1 


73.4 


69.9 


57.2 


79.0 


77.4 


75.7 


79.3 


60.4 


56.9 


August, 


74.9 


62.8 


56.4 


74.6 


72.8 


70.9 


59.1 


73.6 


73.1 


72.6 


73.1 


58.1 


52.3 


September, 


68.0 


55.3 


52.8 


68.0 


67.3 


66.4 


63.0 


66.9 


66.9 


66.9 


66.5 


53 9 


47.5 


October, 


58.3 


54.4 


51.8 


55.9 


56.2 


55.5 


53.9 


54.8 


54.8 


54.8 


54.0 


51.9 


46.8 


November, . 


46.4 


46.9 


46.6 


44.0 


44.4 


44.3 


49.8 


42.4 


43.6 


42.4 


41.5 


44.8 


44.1 


December, . 


40.1 


40.3 


40.1 


37.1 


37.4 


37.4 


38.3 


36.4 


36.4 


36.4 


37.0 


37.8 


38.0 


Mean, . 


52.2 


46.2 


44.9 


53.1 


52.6 


52.1 


48.7 


53.1 


52.8 


52.4 


52.6 


47.3 


45.0 
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Table No. 38 — Temperatures of Watery etc. — Concluded. 

[Degrees Fahrenheit.] 









CHBflfTKUT 

Hn.T. 
Rbsebvoib. 


Spot Pond (Pbpth at 

Placb or Obbbbvatxon 

28.0 Fbbt). 


Nobthbbn 
Sbbvicb. 


southbbn 
Sebvicb. 


Month. 


ffluent Gate- 
house No. 2. 


• 

1 


• 

1 


1 


w at Glenwood 
Yard. Medford 
(Low Service). 


ap at Fire Station, 
Hancock Street, 
Everett (High 
Service). 


ap at 244 BoyLston 
Street, Boston 
(Low Service). 


M> at 1 Ashburton 
Place. Boston 
(High Service). 




H 


CQ 


s 


^. 1 


H 


1^ 


H 


January, .... 


36.3 


37.3 


37.6 


38.0 


40.0 


30.8 


' 40.7 


42.0 


February, 






36.3 


37.4 


38.6 


38.6 


30.0 


80.0 


41.5 


43.0 


March, 






37.5 


30.1 


80.5 


30.5 


88.0 


30.5 


44.5 


43.8 


April, 






43.7 


41.3 


41.5 


41.6 


43.3 


42.6 


45.3 


47.8 


May, 






50.0 


60.6 


50.7 


54.6 


58.1 


58.2 


61.0 


62.4 


June, 






67.7 


68.3 


67.4 


65.1 


65.5 


66.8 


67.2 


68.4 


July, 






76.2 


76.6 


74.4 


68.6 


74.0 


75.3 


74.1 


75.4 


August, . 






73.4 


73.2 


73.0 


71.5 


72.2 


72.4 


72.5 


73.3 


September, 






67.8 


67.8 


67.6 


67.4 


66.1 


67.0 


67.6 


68.8 


October, . 






57.0 


56.5 


56.6 


56.6 


50.1 


57.5 


60.8 


62.0 


Novembe/, 






40.7 


45.1 


45.3 


45.5 


40.0 


46.0 


40.1 


53.1 


Deloembdr, 






37.8 


37.8 


38.3 


38.4 


43.0 


40.1 


44.5 


47.1 


Mean, 




• 


63.6 


53.4 


53.3 


52.1 


53.0 


53.7 


55.7 


57.3 



Table No. 39. 



Temperatures of the Air at Three Stations on the Metropolitan 
Water Works in 1911. 

[Degrees Fahrenheit.] 



Month. 



January, . 

February, 

March, 

^: 

Jxilyt 

August, 

September, 

Ocrtober, . 

November, 

December, 



Average, 



Chbstnut Hill 
Rbbbbyoib. 



a 
1 



58.0 
56.0 
65.0 
84.0 
06.0 
88.0 
103.0 
02.0 
85.0 
60.0 
67.0 
67.0 



4.0 
-0.2 

7.0 
10.0 
20.0 
48.0 
53.0 
40.0 
34.0 
27.0 
20.0 
14.0 



I 



30.8 
25.8 
34.6 
45.5 
64.1 
66.0 
76.0 
60.0 
62.2 
50.8 
40.8 
36.6 

50.2 



FBAMINOHAli. 



57.0 
56.0 
63.0 
83.0 
06.0 
86.0 
104.0 
07.0 
84.0 
71.0 
67.0 
65.0 



:a 



2.0 
—0.6 

3.0 
17.0 
20.0 
47.0 
40.0 
46.0 
30.0 
24.0 
20.0 
14.0 



S 



30.3 
25.2 
33.0 
44.1 
63.4 
65.4 
76.0 
60.0 
60.7 
50.6 
30.8 
36.2 

40.5 



Clinton. 



a 



57.0 


1.0 


27.7 


54.0 


-0.1 


22.0 


50.0 


—0.3 


30.0 


84.0 


17.0 


44.4 


02.0 


30.0 


62.2 


81.0 


48.0 


63.6 


100.0 


55.0 


74.7 


02.0 


62.0 


67.9 


81.0 


34.0 


600 


60.0 


27.0 


40.7 


68.0 


20.0 


38.2 


62.0 


13.0 


35.8 



48.1 
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Table No* 43. — Number of Service Pipes, Meters and Fire Hydrants in iKe 
Several CiUes and Towns supplied by the MetrapolUan Water Works, Dec 
81, 1911, and the Number of Services and Meters installed during the Year 
191 L 



Cm <m Town. 



Hydnukts. 



Instelled. 



BovtODf 

CbdMA, . 

Quinoy, . 
ll«dford, . 

Rtrn;^ . 
WfttortowD, 
Arlincton, 
Milton, . 
Wlnthrop, 
Stontham, 
B«|xnont, . 
Ltxington, 
Nahant, . 
fiwftmpMOtt. 
Total, 



95,037 
12,250 
7,632 
4,510 
6,400 
7,740 
4,503 
3,020 
3,602 
2.150 
2.181 
1,510 
2,553 
1,491 
1,008 
883 
569 
1,536 



168,371 



26,976 


8,234 


1.441 


0,520 


1,082 


137 


7.314 


482 


107 


4,262 


850 


80 


1,600 


637 


160 


4,801 


873 


444 


4,642 


607 


176 


8,803 


327 


37 


1,208 


203 


208 


2,130 


343 


114 


1,636 


414 


141 


1,510 


307 


74 


2.487 


237 


84 


820 


118 


36 


1.008 


198 


103 


016 


148 


48 


284 


81 


87 


1.636 


151 


00 


72,032 


14.718 


3,681 



7,565 
770 
177 
1,172 
377 
2.107 
363 

87 
877 

00 
248 

74 
101 
193 
103 
140 

67 

79 



14,100 



^ Includes small portion of Saugus. 
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Appendix Ko. 3. 



Water Works Statistics for the Tear 1911. 

The Metropolitan Water Works supply the Metropolitan Water Dis- 
trict, which includes the following cities and towns : — 



CitT OB TOWW. 



Population, 
Census of 1010. 



Estimated 

Population, 

July 1, 1911. 



Boston, 

Somerville, 

Maiden 

Chelsea, 

Newton,> 

Everett, . 

Quincy, 

Medford, 

HydePark,! 

Melrose, 

Revere 

Watertown, 

Arlington, 

Milton, 

Winthrop, 

Stoneham, 

Swampsoott, 

Leodngton, 

Belmont, 

Nahant 

Total population of Metropolitan Water District, 
Saugus,* 



670.585 

77.236 

44,404 

32,452 

39,806 

33,484 

32,642 

23,150 

15.507 

15.715 

18.219 

12.875 

11.187 

7.924 

10,132 

7,090 

6,204 

4,918 

5,542 

1,184 



1,070.256 
280 



688.520 

79.360 

45.780 

33.630 

40.870 

34.910 

33.760 

24.100 

15.910 

16.070 

19.240 

13,330 

11,700 

8,140 

10,670 

7,360 

6.390 

5.090 

5.840 

1.260 



1,101,930 
280 



^ No water supplied to these places during the year from Metropolitan Water Works. 
' Only a small portion of Saugus is supplied with water. 
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Mode of Supply, 

27 per cent, by gravity. 
73 per cent, by pumping. 

Pumping. 
Chestnut Hill Pumping Station, No, 1: — 

Builders of pumping machinery. Holly Manufacturing Company, Quintard 
Iron Works and E. P. Allis Company. 

Description of coal used : — Bituminous : Beaver Bun and Sonman. Anthra- 
cite: buckwheat. Price per gross ton in bins: bituminous $3.98 to $4.06, 
buckwheat $2.88. Average price per gross ton $3.81. Per cent, ashes, 12.3. 

Chestnut Hill Pumping Station, No. 2: — 

Builders of pumping machinery. Holly Manufacturing Company. 
Description of coal used: — Bituminous: Beaver Bun, South Fork, Atlas, 

Dunlo, Logan, New Biver, and Spangler No. 4. Anthracite: buckwheat. 

Price per gross ton in bins: bituminous $3.82 to $3.95, buckwheat $2.69. 

Average price per gross ton $3.60. Per cent, ashes, 12.6. 

Spot Pond Station: — 

Builders of pumping machinery, Geo. F. Blake Manufacturing Company and 

Holly Manufacturing Company. 
Description of coal used : — Bituminous : Pocahontas and New River. 

Anthracite: screenings. Price per gross ton in bins: bituminous $4.35 to 

$4.91, screenings $2.50. Average price per gross ton $3.61. Per cent. 

ashes, 12.9. 



CHKsrmTT Hill Pumping 
Statzoitb — 



No. 1. I No. 2. 



EnginM 
land 2. 



Engine 
No. 4. 



Engine 
No. 12. 



Daily pumping capacity (gallons), 

Coal consumed for year (pounds), 

Cost of pumping, figured on pumping station expenses. 
Total pumpage for year, corrected for slip (million gallons), 

Average dsnoamio head (feet) 

Gallons pumped per pound of ooal, 

Duty on basis of plunger displacement, .... 
Cost per million gallons raised to reservoir, .... 
Cost per million gallons raised one foot, .... 



16,000,000 

1,169,770 

14,994.27 

671.54 

128.14 

574.08 

63,190,000 

$7,437 

.0580 



30.000,000 

4.428.994 

$19,842.51 

5.804.62 

127.77 

1,310.60 

142,290,000 

$3,418 

.0268 



40,000,000 

3.626,115 

$15,719.90 

5.352.11 

123.34 

1,475.99 

154,730,000 

$2,937 

.0238 
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« 


CHBaxNTTT Hill 

Pumping 
Station No. 2. 


Spot Pond 
Station. 




Engines Nos. 5, 
6 and 7. 


Engines Nos. 8 
and 9. 


Daily pumpins capacity (gallons), 

Coal consumed for year (pounds) 

Cost of pumping, figured on pumping statbn expenses. 
Total pumiMLge for year, corrected for slip (million gallons). 

Average djmamic head (feet), 

Gallons pumped per pound of coal, 

Duty on basis of plunger displacement 

Cost per million gallons raised to reservoir, 

Cost per million gallons raised one foot, 


105,000.000 

6.597.460 

130,773.67 

17,530.71 

46.34 

2.657.19 

104.680.000 

11.755 

.0379 


30,000.000 

2,442,415 

$13,283.03 

2.770.22 

133.36 

1,134.21 

128.560.000 

14.795 

.0359 



Consumption. 

Estimated total population of the nineteen cities and towns 

supplied wholly or partially during the year 1911, . 
Total consumption (gallons), pump basis, . . . . 
Average daily consumption (gallons), pump basis. 
Gallons per day to each inhabitant, pump basis, . 



1,046,630 

40,316,390,000 

110,456,000 

105.5 



Distribytion. 



Owned and 
operated by 
Metropolitan 

Water 
and Sewerage 

Board. 



Total in District 
supplied by 
Metropolitan 
Water Works. 



Kinds of pipe used 

Sizes. 

Extensions, leas length abandoned (miles). 
Length in use (miles), .... 

Stop gates added, 

Stop gates now in use 

Service pipes added, .... 

Service pipes now in use, 

Meters added, ...... 

Meters now in use. 

Fire hydrants added. .... 
Fire hydrants now in use. 



.1 

60 to 6 inch. 

4.56 

101.58 

24 

453 



60 to 4 inch. 
38.13 
1,671.50 



2,683 

158,319 

13.563 

72,026 

125 

14,718 



^ Cast-iron, cement-lined wrought iron and cement-lined steel pipe. 

' Cast-iron, cement-lined wrought iron, cement-lined steel and kalamine pipe. 
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Appendix No. 4. 



Contracts made and pending during 

Contracts rdating to the 



2 
8 



ft 

6 



8 
9 



1. 

Num- 
ber 
of Con- 
tract. 



68i 

73 

81 



82^ 



83^ 
89^ 

90 



91 
931 



2. 

WORK. 



Additions to the pumping 
plant at Deer Island, 
Boston Harbor. 

Additions to the pumping 
plant at East Boston. 

Section 66, extension of 
North Metropolitan Sys- 
tem in Broadway, Maiden 
to Everett. 



4,400 tons of coal: " 
3,000 tons for East Boston 

pumping station. 
1,000 tozus for Charlestown 

pumping station. 
400 tons for Alewif e Brook 

pumping station. 

2,600 tons of coal for Deer 
Island pumping station. 

Steam, blow-off, feed water 
and condenser piping at 
East Boston pumping 
station. 

4,250 tons of coal: — 
2,900 tons for East Boston 

pumping station. 
1,000 tons for Charlestown 

pumping station. 
350 tons for Alewif e Brook 

pumping station. 

2,600 tons of coal for Deer 
Island pumping station. 

Covering for boilers, smoke 
flues, heater, pipmg and 
accessories at East Boston 
pumping station. 



S. 

Num* 

ber 

of 

Bids. 



1 

8 



6 
3 
2 

3 

7 



3 
3 
2 

4 

ft 



AuouNT OF Bid. 



4. 

Next 
to Lowest. 



$69,230 003 



16.531 38 



14.12 per 

ton. 
$4.09 per 

ton. 
$4.85 per 

ton. 

$4.22 per 
ton. 

$5,553 00 



$3.79 per 

ton. 
$3.86 per 

ton. 
$4.60 per 

ton. 

$3.92 per 
ton. 

$2,323 00 



5. 

Lowest. 



$51,990 00 



37,000 00 > 



16,184 00 > 



$4.10 per 

ton.« 
$3.90 per 

ton.« 
$4.55 per 

ton.« 

$4.20 per 
ton.< 

$5,400 00* 



$3,725 per 

ton.« 
$3,725 per 

ton.* 
$4.35 per 

ton.« 

$3.92 per 
ton.* 

$2,236'00> 



Contractor. 



AUis-Chalmers Co., 
Milwaukee, Wis. 



Allis-Chalmers Co., 
Milwaukee, Wis. 

A. G. Tomasello, Bos- 
ton. 



New England Coal and 
Coke Co., Boston. 



Metropolitan Coal Co., 
Boston. 

Lumsden & Van Stone 
Co., Boston. 



New England Coal and 
Coke Co., Boston. 



Staples Coal Co., Bos- 
ton. 

The Philip Carey Co., 
Boston. 



1 Contract completed. 



* Contract based upon this bid. 
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THE Year 1911 — Sewerage Works. 
NorOi Metropolitan System. 



7. 

Date of Con- 
tract. 



Date of 

Completion 

of Work. 



9. 



Prices of Principal Itema of Contracts 
made in 1911. 



10. 

Value of Work 

done 
Dec 81. mi. 



Nov. 2, 1908 



June 5, 1909 



July 27, 1910 



July 25. 1910 



July 25, 1910 



Mar. 15. 1911 



July 5. 1911 



July 6, 1911 
July 24, 1911 



Dec. 27. 1911 



Dec. 6. 1911 



June 1. 1911 



June 1, 1911 



Aug. 19. 1911 



Sept. 30. 1911 



For earth excavation and refilling in trench for 18- 
inch and 12-inch vitrified pipe sewer, $4 per lin. 
ft.; for Portland cement brick masonry in man- 
holes. $16 per cu. yd.; for Portland cement 
concrete masonry in trench. S7 per cu. yd.; for 
rock excavation, as found, 10 per cu. yd. 



For furnishing and erecting steam, blow-off, feed 
water and condenser piping at East Boston 
pumping station. 

» 

13.725 per ton of 2,240 lbs. delivered in bins at East 
Boston pumping station. 

13.725 per ton of 2,240 lbs. delivered in bins at 
Charlestown pumping station. 

$4.35 per ton of 2,240 lbs. delivered in bins at Ale- 
wife Brook pumping station. 



13.92 per ton of 2,240 lbs. delivered in bins at Deer 
Island pumping station. 

For furnishing and placing magnesia covering for 
six vertical boilers, smoke flues, heater, piping 
and accessories for East Boston pumping station. 



$69,230 00 

33.300 00 
17,553 74 



15.614 80 



10,503 52 
5.400 00 

7.570 35 



4.936 49 
2,236 00 



2 
3 



5 
6 



8 
9 
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Contracts made and pendino Dxmmo 

Contracts relating to the 



^"^" 


1. 

Num- 
ber 
of Con- 
tract. 


2. 

WORK. 


S. 

Num- 
ber 
of 

Bids. 


Amount of Bid. 


6. 




4. 

Next 
to Lowest. 


5. 

Lowest. 


Contractor. 


1 

2 
3 
4 

5 

6 

7 


831 
841 
851 
87 » 

881 
91 

92 


500 tons of ooal for Nut 
Island screen-house. 

2.300 tons of ooel for Ward 
Street pumping station. 

400 tons of ooal for Quincy 
pumping station. 

Receiving basin, founda- 
tions and appurtenances 
for sewage lifting station. 
Hough's Neck, Quincy. 

Sewage lifting station build- 
ing,Hough*s Neok.Quincy. 

2,350 tons of coal: — 
1,900 tons for Ward Street 

pumping station. 
450 tons for Nut Island 
screen-house. 

375 tons of coal for Quincy 
pumping station. 


.4 
3 
3 
8 

6 

4 

3 

3 


$4.24 per 
ton. 

$4.45 per 
ton. 

$4.80 per 
ton. 

$10,800 00 

1,760 00 

$3.05 per 

ton. 
$4.03 per 

ton. 

$4.75 per 

ton. 


$4.20 per 
ton.« 

$4.20 per 
ton.* 

$4.50 per 
ton.* 

$0,371 00* 

1,725 00* 

$3.02 per 

ton.* 
$4.02 per 

ton.* 

$4.45 per 
ton.* 


Metropolitan Coal Co., 
. Boston. 

Staples Coal Co., Bo»- 
ton. 

Frost Coal Co., Dor- 
chester. 

John Cashman & Sons 
Company, Quincy. 

C. A. Dodge Company, 
Cambridge. 

Staples Coal Co., Bos- 
ton. 

Neponset Coal Co., 
Dorchester. 



1 Contract completed. 



* Contract based upon this bid. 
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THE Yeab 1911 — Sewebaoe Wobks — Continved. 
Sotdh MeiropolUan System. 



7. 


8. 


9. 


10. 




Date of Con- 
tract. 


Date of 

Completion 

of Work. 


Prices of Principal Items of Contracts 
made in 1911. 


Value of Work 

done 
Deo. 31, 1911. 




July 25, 1910 


June 1, 1911 


- 


$1,650 00 


1 


July 25, 1910 


June 1, 1911 


- 


6,427 10 


2 


July 25, 1910 


June 1, 1911 


- 


1,179 79 


3 


Aug. 29. 1910 


May 13. 1911 


- 


9,501 64 


4 


Nor. 14, 1910 


Mar. 21, 1911 


- 


1,725 00 


5 


July 5, 1911 


•^ 


$3.92 per ton of 2,240 lbs. delivered in bins at Ward 

Street pumping station. 
$4.02 per ton of 2,240 lbs. delivered on wharf at Nut 

Island screen-house. 


4.095 22 


6 


July 5, 1911 




$4.45 per ton of 2,240 lbs. delivered in bins at Quincy 
pumping station. 


745 07 


7 
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Contracts made and pending during the Year 1911 — Sewerage Works 

— Concluded^ 

Summary of Contracts. ^ 



Value of 

Work done Dec. 

31, 1911. 



North Metropolitan System, 9 contracts, 

South Metropolitan System, 7 contracts, 

Total of 16 contracts made and pending during the year 1911, 



$166,244 96 
25,323 82 



$191,568 78 



1 In this summary the cost of day work and contracts charged to maintenance are excluded. 
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Appendix l^o. 5. 



Financial Statement presented to the General Court on 

January 10, 1912. 

The Metropolitan Water and Sewerage Board respectfully presents 
the following abstract of the account of its doings, receipts, expendi- 
tures, disbursements, assets and labilities for the year ending November 
30, 1911, in accordance with the provisions of chapter 235 of the Acts of 
the year 1906. 

Metropoltian Water Works. 

Construction. 

The loans authorized for expenditures under the Metropolitan Water 
acts, the receipts which are added to the loan fund, the expenditures for 
the construction and acquisition of works, and the balance available on 
December 1, 1911, have been as follows: — 

Loans authorized under Metropolitan Water acts, . . . $42,090,000 00 
Receipt from town of Swampscott for admission to Metropolitan 

Water District, paid into Loan Fund (St. 1909, c. 320), . . 90,000 00 

Receipts from the sales of property which are placed to the credit 
of the Metropolitan Water Loan Fund: — 
For the year ending November 30, 1911, . $24,674 02 
For the period prior to December 1, 1910, . 175,779 60 

200,453 52 



$42,380,453 52 
Amount approved for payment by the Board out of the Metro- 
politan Water Loan Fund: — 
For the year ending November 30, 1911, . $445,281 57 
For the period prior to December 1, 1910, 41,479,746 91 

41,925,028 48 



Balance December 1, 1911, $455,425 04 
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The amount of the Metropolitan Water Loan bonds issued and out- 
standing at the beginning of the fiscal year was $41,398,000. At the 
end of the year the amount of the loans was $41,738,000. The Metro- 
politan Water Loan Sinking Fund amounted at the beginning of the 
year to $8,070,383.46, and at the end of the year to $8,927,838.95. The 
net decrease in the debt for the Metropolitan Water Works was $517,- 
455.49. 

McdfUenance. 

Amount appropriated for the maintenance and oper- 
ation of works, for the year ending November 30, 
1911, $419,800 GO 

Balance of special appropriation for the improve- 
ment of the Cochituate watershed (1909-1910) 
remaining, 13,307 38 

Receipts credited to this fund for year ending Novem- 
ber 30, 1911, 25,328 57 

$458,435 95 

Amount approved by Board for maintenance and op- 
eration of works during year ending November 30, 
1911, 380,036 25 

Balance December 1, 1911, $78,399 70 

This balance includes the sum of $1,441.98 appropriated for the im- 
provement of the Cochituate watershed which remains to be expended 
for the completion of the work. There is also included in the balance the 
sum of $15,000 appropriated for the protection of the water supply in 
Newton, which work is to be undertaken in the current year. 

The Board has also received during the year ending November 30, 
1911, $33,890.69 from rentals, land products and other proceeds from 
the operations of the Board which, according to section 18 of the Met- 
ropolitan Water Act, are applied by the Treasurer of the Common- 
wealth to the payment of interest on the MetropoUtan Water Loan, to 
sinking fund requirements, and expenses of maintenance and operation 
of works, in reduction of the amount to be assessed upon the Metropolitan 
Water District for the year. 

Sums received from sales of water to municipaUties not belonging to 
the District and to water companies, and from municipalities for ad- 
mission to the District, have been applied as follows: — 
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For the period prior to December 1, 1906, distributed to the citiesi 
and towns of the District, as provided by section 3 of the Metro- 
politan Water Act, $219,865 65 

For the period beginning December 1, 1906, and prior to Decem- 
ber 1, 1910, applied to the Metropolitan Water Loan Sinking 
Fund, as provided by chapter 238 of the Acts of 1907, . . 20,649 35 

For the year beginning December 1, 1910, and ending November 
30, 1911, applied to the Metropolitan Water Loan Sinking Fund, 
as provided by said last-named act, 6,137 74 



$246,652 74 

Metropolitan Sewerage Works. 

Construction, 

The loans authorized under the various acts of the Legislature for 
the construction of the Metropolitan Sewerage Works, the receipts 
which are added to the proceeds of the loans, and the expenditures for 
construction, are given below, as follows: — 

North Metropolitan System. 

Loans authorized for expenditures for construction 
under the various acts, including those for the 
Revere, Belmont and Maiden extensions and 
North System enlargement and extension, . .$6,635,865 73 
Receipts from sales of real estate and from miscel- 
laneous sources, which are placed to the credit of 
the North Metropolitan System: — 
For the year ending November 30, 1911, . . 1,168 86 
For the period prior to December 1, 1910, . 63,391 78 
Amount approved for payment by the Board ^ out 
of the Metropolitan Sewerage Loan Fund, North 
System: — 
For the year ending November 30, 1911, . . $181,624 28 

For the period prior to December 1, 1910, . 6,498,237 94 



$6,700,426 37 $6,679,862 22 
Balance December 1, 1911, $20,564 15 

1 The word " Board " refers to the Metropolitan Sewerage Commission and its successor the Metro- 
politan Water and Sewerage Board. 



230 METROPOLITAN WATER . [Pub. Doc. 



South Metropolitan System, 

Loans authorized for expenditures for construc- 
tion under the various acts, applied to the con- 
struction of the Charles River valley Bewer, Ne- 
ponset valley sewer, High-level sewer and 

extension, $8,867,046 27 

Receipts for pumping, sales of real estate and from 
miscellaneous sources, which are placed to the 
credit of the South Metropolitan System: — 
For the year ending November 30, 1911, . . 2,225 69 
For the period prior to December 1, 1910, . 11,406 82 
Amount approved by the Board for payment as 
follows: — 
On account of the Charles River valley sewer, $800,046 27 

On account of the Neponset valley sewer, . 911,531 46 

On account of the High-level sewer and exten- 
sion: — 
For the year ending November 30, 1911, . 20,904 63 

For the period prior to December 1, 1910, 7,080,502 40 

$8,880,678 78 $8,812,984 76 
Balance December 1, 1911, $67,694 02 

The loans for the Metropolitan Sewerage Works outstanding at the 
beginning of the fiscal year amounted to $15,440,912, and at the end 
of the year to $15,502,912. The amount of the Metropolitan Sewerage 
Sinking Fund was at the beginning of the fiscal year $1,929,528.07, and 
at the end of the year was $2,180,653.98. The net decrease in the debt 
for the Metropolitan Sewerage Works was $189,125.91. 

Maintenance. 

North Metropolitan System, 

Appropriated for the year ending November 30, 1911, . . . $152,800 00 
Balance of special appropriation for the restoration and equipment 

of the East Boston pumping station (1908), remaining, . . 849 43 

Receipts from pumping and from other sources, which are returned 

to the appropriation: — 
For the year ending November 30, 1911, 376 23 

$154,025 66 
Amount approved for payment by the Board: — 

For the year ending November 30, 1911, 149,717 64 



Balance December 1, 1911, $4,308 02 
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South Metropolitan System. 

Appropriated for the year ending November 30, 1911, . . . $101,800 00 
Receipts from sales of property and for pmnping, which are 
returned to the appropriation: — 
For the year ending November 30, 1911, 358 61 

$102,158 61 
Amoimt. approved for payment by the Board: — 

For the year ending November 30, 1911, . . . - . 100,094 61 

Balance December 1, 1911, $2,064 00 
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Appendix l!}^o.6. 



Legislation of the Year 1911 affecting the Metro- 
politan Water and Sewerage Board. 



Metropolitan 
water loan 
bonds. 



Repeal. 



ACTS OP 1911. 
Chapteb 5. 

An Act relative to the issuing of metropolitan water 

loan bonds. 

Be it enacted, etc., as follows: 

Section 1. All bonds hereafter issued under authority of 
section seventeen of chapter four hundred and eighty-eight of 
the acts of the year eighteen hundred and ninety-five, or of 
acts in amendment thereof or in addition thereto, may be issued 
as registered bonds or with interest coupons attached, 
yl Section 2. All acts and parts of acts inconsistent herewith 
are hereby repealed. 

Section 3. This act shall take effect upon its passage. 
[Approved January 19, 1911. 



Board au- 
thorized to use 
funds for ex- 
tension of the 
South Met- 
ropolitan 
sewer to the 
town of 
Braintree. 



Chapter 21. 

An Act to authorize the metropolitan water and sewer- 
age BOARD TO USE CERTAIN FUNDS FOR EXTENDING THE 
SOUTH METROPOLITAN SEWER TO THE TOWN OF BRAINTREE. 

Be it enacted, etc., as follows: 

Section 1. The metropolitan water and sewerage board is 
hereby authorized to expend any balance of the proceeds of 
the bonds already issued on account of the Metropolitan Sewer- 
age Loan Fund, which may be in excess of the amount required 
for satisfying the purposes for which such bonds were issued, 
to meet any expenses which may be incurred under the provi- 
sions of chapter five hundred and forty-six of the acts of the 
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year nineteen hundred and ten to provide for the addition of 
the town of Braintree to the south metropolitan sewerage district. 
Section 2. This act shall take effect upon its passage. 
[Approved February 9, 191 L 



Chaftbb 291. 

An Act to provide for the protection of the public health 
in the vicinity of the towns of winchester and stone- 
ham and the city of woburn. 

Be it enacted, etc., as follows: 

Section 1. The state board of health is hereby authorized ofhi^i^** 
and directed to prohibit the entrance or discharge of sewage ^ *^hibH 
into any part of Aberjona river, or its tributaries, and to prevent J?^e*?nto 
the entrance or discharge therein of any other substance which rivS!*^°* 
might be injurious to public health or might tend to create a 
public nuisance. 

Section 2. The board shall consult and advise with the Board of 
owner of any factory or other establishment situated on or near consult with 
the said river or any of its tributaries, at his request or of its factories, etc. 
own motion, as to the best practicable and reasonably available 
means of rendering the waste or refuse therefrom harmless. 

Section 3. The supreme judicial court or any justice there- Jurisdiction 
of, and the superior court or any justice thereof, shall have 
jurisdiction in equity to enforce the provisions of this act, and 
any order made by the state board of health in conformity 
therewith. Proceedings to enforce any such order shall be 
instituted and prosecuted by the attorney-general upon the 
request of the state board of health. 

Section 4. Whoever permits the entrance or discharge into Penalty, for 
any part of Aberjona river, or its tributaries, of sewage or of S^nce^of 
any other substance injurious to public health or tending to SntoAberjona 
create a public nuisance shall be pimished by a fine not exceed- 
ing five hundred dollars for each offence. 

Section 5. This act shall take effect on the first day of 
July in the year nineteen hundred and eleven. [Approved April 
14, 1911. 



nver. 
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Appropriation 
for extending 
the metropoli- 
tan water 
works to the 
town of 
Hyde Park. 



Metropolitan 
water loan. 



Chapteb 464. 

An Act to authorize the metropolitan water and sewer- 
age BOARD TO EXTEND THE SOUTHERN HIGH SERVICE WATER 
SYSTEM TO THE TOWN OF HYDE PARK. 

Be it endcted, etc, as follows: 

Section 1. The sum of two hundred and twelve thousand 
dollars shall be allowed and paid out of the treasury of the com- 
monwealth from the Metropolitan Water Loan Fund for the 
extension of the southern high service of the metropoUtan water 
works for the supply of water to the town of Hyde Park. 

Section 2. For the purposes aforesaid the metropolitan 
water and sewerage board may, in addition to providing for the 
improvements for which expenditures have hitherto been au- 
thorized, expend any sum heretofore appropriated for the con- 
struction of the metropolitan water works. To meet the further 
expenditures incurred under the provisions of this act, and not 
so provided for, the treasurer and receiver general shall, from 
time to time, issue upon the request of said board, bonds in the 
name and behalf of the commonwealth, to be designated on 
the face thereof. Metropolitan Water Loan, to an amount not 
exceeding two hundred and twelve thousand dollars, in addition 
to the sum of forty-one million eight hundred and seventy- 
eight thousand dollars authorized to be issued by chapter four 
hundred and eighty-eight of the acts of the year eighteen hundred 
and ninety-five and acts in amendment thereof and in addition 
thereto, and the provisions of said chapter four hundred and 
eighty-eight and of acts in amendment thereof and in addition 
thereto shall apply to this additional loan. 

Section 3. This act shall take effect upon its passage. 
{Approved May 18, 1911. 



Eight hours 
to oonstitute 
a day's work 
for public 
employees. 



Chapteb 494. 

An Act to constitute eight hours a day's work for public 

employees. 

Be it enacted, etc, as follows: i 

Section 1. The service of all laborers, workmen and me- 
chanics, now or hereafter employed by the commonwealth or 
by any county therein or by any city or town which has accepted 
the provisions of section twenty of chapter one hundred and 
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,six of the Revised Laws, or of section forty-two of chapter five 
hundred and fourteen of the acts of the year nineteen hundred 
and nine, or by any contractor or sub-contractor for or upon 
any public works of the commonwealth or of any county therein 
or of any such city or town, is hereby restricted to eight hours 
in any one calendar day, and it shall be unlawful for any officer 
of the commonwealth or of any county therein, or of any such 
city or town, or for any such contractor or sub-contractor or 
other person whose duty it shall be to employ, direct or control 
the service of such laborers, workmen or mechanics to require 
or permit any such laborer, workman or mechanic to work 
more than eight hours in any one calendar day, except in cases 
of extraordinary emergency. Danger to property, life, public 
safety or public health only shall be considered cases of ex- 
traordinary emergency within the meaning of this section. In 
cases where a Saturday half holiday is given the hours of labor 
upon the other working days of the week may be increased 
sufficiently to make a total of forty-eight hours for the week's 
work. Threat of loss of employment or to obstruct or prevent 
the obtaining of employment or to refrain from employing in 
the future, shall each be considered to be "requiring" within 
the meaning of this section. Engineers shall be regarded as 
mechanics within the meaning of this act. 

Section 2. Every contract, excluding contracts for the Oontncts. 
purchase of material or supplies, to which the commonwealth 
or any county therein or any city or town which has accepted 
the provisions of section twenty of chapter one hundred and 
six of the Revised Laws, is a party which may involve the em- 
ployment of laborers, workmen or mechanics shall contain a 
stipulation that no laborer, workman or mechanic working 
within this commonwealth, in the employ of the contractor, 
sub-contractor or other person doing or contracting to do the 
whole or a part of the work contemplated by the contractor 
shall be requested or required to work more than eight hours 
in any one calendar day, and every such contract which does 
not contain this stipulation shall be null and void. 

Section 3. Any agent or official of the commonwealth or Penalty. 
of any county therein or of any city or town or any contractor 
or sub-contractor or any agent or person acting on behalf of 
any contractor or sub-contractor who violates any provision 
of this act shall be punished by a fine not exceeding one thousand 
dollars or by imprisonment for six months or both such fine 
and imprisonment for each offence. 
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Not to apply 
in 






Section 4. This act shall not apply to the preparation^ 
printing, shipment and deliveiy of ballots to be used at a caucus, 
primary, state, city or town election, nor during the sessions 
of the general court to persons employed in legislative printing 
or binding; nor shall it apply at any time to persons employed 
in^ny state, county or municipal institution, on a farm, or in 
the care of the grounds, in the stable, in the domestic or kitchen 
and dining-room service or in store rooms or offices. 

Section 5. All acts and parts of acts inconsistent herewith 
are hereby repealed. [Approved May ^, 1911. 



Additional 
outlet for the 
aewB^ of 
Maiden and 
Everett to be 
provided. 



Chaftbs 512. 

An Act to provide for an outlet for the sewage of the 

CniES OF EVERETT AND MALDEN INTO THE NORTH METRO- 
POLITAN SEWERAGE SYSTEM. 

Be it enacted, etc,, as follows: 

Section 1. The metropolitan water and sewerage board 
may, in order to provide an additional outlet for the sewage 
of the cities of Maiden and Everett, acting in behalf of the com- 
monwealth, take, or acquire by purchase or otherwise, the 
existing sewer belonging to the city of Maiden from a point 
at or near the comer of Eastern avenue and Bryant street in 
said city and running northerly through Eastern avenue to a 
point at or near the middle of Broadway; and the said board 
is hereby authorized to pay to the city of Maiden the actual 
cost of the construction of the portion of the sewer so taken. 
The said portion of the sewer when so taken shall become a 
part of the north metropolitan system of sewers. Upon ac- 
quiring the portion of the sewer in Eastern avenue as aforesaid 
the said board shall proceed to construct a sewer extending 
from said sewer through Broadway to a point at or near the 
boundary line between the cities of Maiden and Everett, and 
the sewer so constructed shall become a part of the north metro- 
politan system. The city of Everett may, under the direction 
of said board, connect its local system of sewers with the said 
metropolitan sewer in Broadway. The city of Maiden may, 
under the direction of said board, connect its local system of 
sewers with the said metropolitan sewers in Broadway and 
Eastern avenue and may also, subject to such direction, make 
and maintain house connections with the said sewer. The 
city of Maiden is hereby authorized and empowered to make. 
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levy and collect for its own benefit assessments of annual rates, 
or sums in lieu thereof, for said sewers in Broadway and Eastern 
avenue in the same manner in which sewer assessments are now 
made, levied and collected for its local sewers. 

Section 2. For the purpose of taking an4 constructing Themetropoi- 
said metropolitan sewers in Eastern avenue and Broadway sewerage 

, board to 

and for the operation and maintenance thereof, the said board, exenaae oeiv 

, tain authontjTt 

acting in behalf of the commonwealth, shall have and exercise etc. 
all the authority conferred upon it by chapter four hundred 
and thirty-nine of the acts of the year eighteen hundred and 
eighty-nine and all acts in amendment thereof and in addition 
thereto, and all the provisions of said acts are made applicable 
to the taking, construction, maintenance and operation of said 
sewers except as is otherwise provided herein. 
Section 3. To meet the expenses incurred under the pro- Metropolitan 

SeweraiEe 

visions of this act the treasurer and receiver general shall, from Loan, 
time to time, issue in the name and behalf of the commonwealth 
and under its seal bonds designated on the face thereof. Metro- 
politan Sewerage Loan, for a term pot exceeding thirty years, 
to an amount not exceeding sixty-two thousand dollars, in 
addition to the amount of such bonds heretofore authorized 
for the construction of the north metropolitan sewerage works. 
The provisions of chapter four hundred and thirty-nine of the qertain pro- 
acts of the year eighteen hundred and eighty-nine and of chapter to apply. 
four himdred and twenty-four of the acts of the year eighteen 
himdred and ninety-eight and all acts in amendment thereof 
and in addition thereto shall, so far as they may be applicable, 
apply to the indebtedness authorized by this act. 

Section 4. The treasurer and receiver general shall in Payment of 
addition to levying the assessments now required by law to 
meet the interest and sinking fund requirements of the north 
metropolitan system, assess annually upon the cities of Maiden 
and Everett, in equal shares, such sums as may be necessary 
to satisfy the interest and sinking fund requirements of the 
bonds issued under the provisions of this act. 

Section 5. Chapter five hundred and forty-seven of the Repeal, 
acts of the year nineteen hundred and ten is hereby repealed. 

Section 6. This act shall take effect upon its passage. 
[Approved June 2, 1911. 
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Worn of 

kboren. 



Chapter 541. 

An Act relative to wages op employees op the metro- 
politan PARK COMMISSION AND OP THE METROPOLITAN 
WATER ANP SEWERAGE BOARD. 

Be it enacted, etc., as follows: 

Section 1. The wages paid by the metropolitan park 
commission and by the metropolitan water and sewerage board 
to laborers directly employed by them shall be not less than 
two dollars and twenty-five cents a day. 

Section 2. This act shall take effect upon its passage. 

(This hill, returned by the governor to the senate, the branch in 
which it originated, with his objections thereto, was pa^ssed by the 
senate June 5, and, in concurrence, by the house of representatives 
June 12, the objections of the governor notwithstanding, in the 
manner prescribed by the Constitution; and thereby has the " force 
of a law".) 



Rwnovals, 
■uspeoflODs, 
etc.. in the 
oivii eervice. 



Chaftbb 624. 

An Act relative to removals, suspensions and transfers 

IN THE CIVIL service. 

Be it enacted, etc., as follows: 

Section 1. Every person now holding or hereafter appointed 
to an office classified under the civil service rules of the common- 
wealth, except members of the police department of the city 
of Boston, of the police department of the metropolitan park 
commission, and except members of the district police, whether 
appointed for a definite or stated term, or otherwise, who is 
removed therefrom, lowered in rank or compensation, or sus- 
pended, or, without his consent, transferred from such office 
or employment to any other, may, after a public hearing, as 
provided for by section two of chapter three hundred and four- 
teen of the acts of the year nineteen hundred and four, as 
amended by chapter two hundred and forty-three of the acts of 
the year nineteen hundred and five, and within ten days after 
such hearing, bring a petition in the police, district or municipal 
court within the judicial district where such person resides>> 
addressed to the justice- of the court and praying that the action 
of the officer or board in removing, suspending, lowering or 
transferring him may be reviewed by the court, and after such 
notice to such officer or board as the court may think necessary. 
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it shall review the action of said officer or board, and hear the 
witnesses, and shall affirm said order unless it shall appear that 
said order was made by said officer or board without proper cause 
or m bad faith, m which case said order shall be reversed and 
the petitioner be reinstated in his office. The decision of the 
justice of said police, district or municipal court shall be final 
and conclusive upon the parties. 

Section 2. This act shall take effect upon its passage. 
[Approved July S, 1911. 



Chaptbb 631. 

An Act to provide for the reconstruction op fox hill 
bridge over saugu8 rhter between the city op lynn 
and the town of sau6us. 

Be ii enacted, etc., as follows: 

Section 1. Whereas public necessity and convenience re- Reoonatruction 
quire the reconstruction of the joint railway and highway bridge, bridge. 
commonly known as Fox Hill bridge, over the tide water known 
as Saugus river, between the city of Lynn and the town of Saugus, 
the county commissioners of the county of Essex, subject to 
the provisions of chapter ninety-six of the Revised Laws and 
acts in amendment thereof and in addition thereto and of all 
other general laws which may be applicable, are hereby author- 
ized and directed to reconstruct the said bridge and approaches 
thereto with a draw not less than forty feet wide in the open, 
the same to be operated by electric power. 

Section 8. In the construction of the said bridge all reason- The metro- 
able opportunity shall be given to the metropolitan water board board may 

■ •« . . m» 1* ' operate its 

to mamtam and operate its pipe line, now supported in part pipe Une. etc. 
by the pile structure, and such reasonable modifications of the 
plans as may be necessary shall be made by the county com- 
missioners to permit of the proper permanent relocation of the 
pipe either upon or adjacent to the finished structure: provided, Provwo. 
that all added expense due to the protection and relocation of 
said water pipe shall be paid by the metropolitan water board. 

Section 9. All acts and parts of acts inconsistent herewith Repeal. 
are hereby repealed. 

Section 10. This act shall take effect upon its passage. 
[Approved July 7, 1911. 
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Chaptbb 687. 

An Act making an appropriation for operating the south 
metropoutan system op sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one hundred and one 
thousand eight hundred dollars is hereby appropriated^ to be 
paid out of the South Metropolitan System Maintenance Fund, 
for the cost of maintenance and operation of the south metro- 
politan system of sewage disposal, comprising a part of Boston, 
the cities of Newton and Waltham, and the towns of Brookline, 
Watertown, Dedham, Hyde Park and Milton, during the 
fiscal year ending on the thirtieth day of November, nineteen 
hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved Jvly 16, 1911. 
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Chapteb 691. 

An Act making an appropriatio:n for operating the north 
metropolitan system of sewage disposal. 

Be it enacted, etc., as follows: 

Section 1. A sum not exceeding one himdred and fifty-two 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the North Metropolitan System Maintenance Fund, 
for the maintenance and operation of the system of sewage 
disposal for the cities included in what is known as the north 
metropohtan system, during the fiscal year ending on the thir- 
tieth day of November, nineteen hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved Jvly 15, 1911, 
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Chapter 696. 

An Act making an appropriation for operating the metro- 
politan WATER SYSTEM. 

Be it enacted, etc,, as follows: 

Section 1. A sum not exceeding four hundred nineteen 
thousand eight hundred dollars is hereby appropriated, to be 
paid out of the Metropolitan Water Maintenance Fund, for 
the maintenance and operation of the metropolitan water system 
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for the cities and towns in what is known as the metropoUtan 
water district, during the fiscal year ending on the thirtieth 
day of November, nineteen hundred and eleven. 

Section 2. This act shall take effect upon its passage. 
[Approved Jidy 15, 1911, 



Chapter 87. 

Resolve to provide for an investigation and a report as 

to lake cochituate. 

Resolved, That the metropolitan water and sewerage board Metropolitan 

and stato 

and the state board of health are hereby requested to make an po^, to 

, , , investigate 

examination of the water of Lake Cochituate and of its immedi- J^^«.^ ^ 

Cochituate. 

ate tributaries, and of the adequacy of the protection of the 
purity of said water, in order to determine whether or not the 
water is suitable for a domestic water supply, and as to the 
advisabihty of providing a method of filtration for the water. 
Said boards, acting jointly, shall report the result of their in- 
vestigation, with such recommendations for legislation as they 
may deem advisable, to the general court on or before the 
fifteenth day of January, nineteen hundred and twelve; and 
they shall submit as a part of their report an estimate of the 
cost of a method of filtration. [Approved June 6, 1911. 



Chapter 141. 

Resolve to provide for the appointment of a commission 
to determine what damages shall be paid to the town 
of stoneham by reason of the taking for the metro- 
politan water works of spot pond. 

Resolved, That, upon the acceptance of this resolve by the Commiasion 
town of Stoneham, but not more than one year after the passage damageso?^ 
thereof, said town may file in the clerk's ofiice of the superior staaeSam 
court for the county of Middlesex a petition for the determina- spot pS&° 
tion of the damages sustained by it by reason of any taking or 
act of the metropolitan water board or of the metropolitan water 
and sewerage board under authority of chapter four hundred 
and eighty-eight of the acts of the year eighteen hundred and 
ninety-five, and acts in amendment thereof and in addition 
thereto, and thereupon, after such notice as said court shall 
order, the court shall appoint a commission of three disinterested 
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persons. The commission shall, after notice and hearing, 
determine the damages specified in the petition which said town 
sustained as aforesaid and could have recovered upon a petition 
filed in accordance with the provisions of section thirteen of 
said chapter four hundred and eighty-eight, and shall report 
its determination to said court. Such determination, when 
accepted by the court, shall be final and conclusive, and the 
town shall thereupon be precluded from bringing any further 
action to recover for any damages caused as aforesaid. The 
court may allow the members of said commission reasonable 
compensation for their services, and the compensation so allowed 
and the damages, if any, determined as aforesaid shall be paid 
from the treasury of the commonwealth, and thereafter shall 
be apportioned and paid in the same manner in which the other 
expenses of the metropolitan water and sewerage board are 
apportioned and paid. [Approved July 19, 1911. 
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Chapter 146. 

Resolve to provide for a commission to investigate the 
engineering expenses of the commonwealth. 

Resolved, That the chairman of the board of harbor and land 
commissioners, the chairman of the Massachusetts highway 
commission, the chairman of the state board of health, the chair- 
man of the metropolitan park commission and the chairman 
of the metropolitan water and sewerage board shall be a com- 
mission on engineermg expenses of the commonwealth, and 
shall investigate the engineering salaries and expenses of the 
various departments, boards and commissions of the common- 
wealth and shall determine whether there should be any re- 
organization, regrouping or change in the methods of engineer- 
ing done by the state boards, commissions and departments, 
and shall report its findings to the general court not later than 
January fifteenth, nineteen hundred and twelve. For the 
purposes of carrying out the provisions of this resolve there 
may be expended out of the treasury of the commonwealth a 
sum not exceeding one thousand dollars. [Approved Jidy 21, 
1911. 



